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MITGATONSUMMARY 0.
MITGATONOF SHORE DAMAGE

ATTRIBUTED TO THE FEDERAL NAVIGATION STRUCTURES
AT

HAMMOND BAY HARBOR, MICHIGAN

()DRAFT (X) FINAL ENVIRONMENTAL REPORT

RESPONSIBLE OFFICE: U.S. ARMY ENGINEER DISTRICT, DETROIT,
Corps of Engineers, P.O. Box 1027
Detroit, Michigan 48231, Telephone (313)
226-6752

NAME OF ACTION: (X) ADMINISTRATIVE C)LEGISLATIVE

1.1 DESCRIPTION OF ACTION: The Corps of Engineers proposes

to mitigate shore erosion damage in the vicinity of Hammond

Bay Harbor, Presque Isle County, Michigan, that is attributable

to the Federal navigation structures at the harbor. Studies

have determined that the erosion problem alon~g a well-defined

zone of adverse influence is wholly attributable to the harbor

structure. The plan considered most practical for this

* purpose is a structural approach entailing the construction

of an artificially-filled groin at the site of severe

harbor-induced damage. There are three basic elements to this

mitigation plan: (1) groin construction, (2) initial beach

fill north of the groin, and (3) the shoreline modification

resulting from the first two construction aspects.

* 1.2 Construction of a 150-foot groin would halt littoral

drift travel toward the harbor structures, which currently

) a results in shoreline erosion. An unfilled groin would even-

tually stop erosirik after sufficient material (eroded from
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the already-damaged shoreline) had filled the north side of

the groin. To avoid such continued erosion and damage, the

groin will be artificially filled with 3,000 cubic yards of

imported material. The total time required for groin

construction and beach fill actions is expected to be less

than one month.

2.1 ENVIRONMENTAL IMPACTS: Analysis of the proposed plan has

resulted in the identification of 49 potential impacts, most of

which are negative. All such negative effects are associated

with the short-tern action aspects of constructing an artifi-

cially-filled rock groin. The majority of positive impacts

will result in long-term benefits associated with shoreline

modification. Essentially, the short-term negative impacts

associated with construction are necessary in order to bring

about the long-term benefits of shoreline stability and mitiga-

tion of harbor-induced erosion.

2.2 The proposed rock groin would be about 150 feet long, 20

feet wide at its base, and would be of rubble-mound construction

using imported rock as armoring. Significant impacts associated

with its construction include the destruction of 3,000 square

feet of benthic habitat and associated organisms, the destruction

of 1,200 square feet of terrestrial vegetation at the site of an

access road required for the delivery of groin materials, and the
noise and traffic problems associated with truck delivery of con-

struction materials.

2.3 Artificially filling the groin would provide a beach

60 feet wide and 450 feet long immediately north of the rock

groin. Significant impacts include the localized accretion
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and elimination of erosion at the site, the ultimate

9 destruction of about 37,000 square feet of benthic habitat

and associated organisms, the destruction of terrestrial

vegetation associated with access roads, and the noise and

-Y shoreline serenity impacts associated with continual construction

for one month.

2.4 A third action aspect, modification of the shoreline, is

really a result of the first two. This aspect considers the

long.-term implications of groin construction and beach fill

as they alter the current nearshore processes. Expected

impacts include a significantly more stable shoreline, enhanced

accretion, and sharply-reduced erosion. Terrestrial vegetation

that is now threatened due to erosion will benefit. Lbcal

property values will not suffer the decline expected if current

erosion trends were allowed to continue. A recreationally

useful beach will be created.

3.1 ADVERSE ENVIRONMENTAL EFFECTS: Identified negative

impacts would result from the construction aspects of the

proposed plan. The rock groin and beach construction actions

* would destroy a combined total of 40,000 square feet of benthic

habitat and associated organisms. Delivery of construction

* materials would result in the destruction of about 1,200 square

feet of terrestrial vegetation. Plant and animal species of

threatened or endangered status would not be affected by the

proposed project.

3.2 The use of trucks and other heavy equipment during

construction would result in impacts due to noise and exhaust

* emissions. Approximately 415 truck-loads of materials would

be required for the project, in addition to the light equipment



used for rock placement a-d beach construction. Air

quality, birds, noise, and the health and safety of shoreline

residents would be negatively impacted. In addition, the

construction activity would result in negative impacts to

shoreline serenity, aesthetics, and recreation for the duration

of construction. It is significant to note that all expected social

adverse impacts would not continue afLer necessary construction

activity has ceased.

4.1 ALTERNATIVES TO THE PROPOSED ACTION: Alternative

solutions considered were:

(1) A "No-Action" scheme; this alternative

would not satisfy the mandate of Section I1

of P.L. 90-483 since it has been established

that a portion of the shore damage is attri-

butable to the Federal navigation project.

Although this alternative would involve no

initial Federal expenditure, continued shore-

line erosion and associated property losses

would eventually result in necessary Federal

reparations.

(2) Riparian Zone Management; the Corps of

Engineers has no authority to establish zoning
regulations. However, public programs can

be utilized to educate the .'.ocal populace

about prevailing erosion risks and methods of

minimizing losses.

(3) Modification of Navigation Structures;

this alternative would involve the reshaping

or removal of a portion of the harbor

-iv-
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structures, both of which would entail

considerable expenditure.

(4) Complete Removal of Navigation

Structures; this alternative would result

in a restoration of the natural balance and

a cessation of erosion north of the harbor.

Submerged rocky habitat would be removed

and the spit would also disappear. The

nearest harbors-of-refuge, however,

would then be at Rogers City and Cheboygan,

increasing the navigation hazards to small

craft.

(5) Protective Beaches; this alternative

can stop erosion and provide additional

beach areas, but the construction involved

would cause periodic localized turbidity

and damage to benthic biota. Costs exceed cession For -

PJTTS GRA&I
expected benefits from this alternative. D'IHC TAB

U-.arm,)uncedJust iftcation ___

(6) Feeder Beach; this method depends on
wave action to distribute the deposiced ,-.._

fill. There is less construction nuisance D-_ t ,ibutii/
than with protective beaches, but a decreas Avn ItItY 0

in relative effectiveness is expected. Dist P:c ,1

(7) Nearshore Nourishment Sites; this ________

alternative is similar to the feeder beach

concept except that the feeder material is

placed in nearshore waters. This is a
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relatively Inexpensive method, but coats

* still exceed benefits.

(8) Continuous Armor Protection; this

alternative provides a high degree of

protection. However, continuous shoreline

armor is extremely expensive and reduces

beach attractiveness, recreation potential,

tourism, and shore landing safety.

(9) Groins at Shoreline Damage Area; a

single groin placed near the first evidence

of erosion north of the harbor would be

effective in reducing erosion, land loss, and

bluff sloughing. Rocky habitat would be

increased and pockets of littoral material would

accrue. The refuge harbor would be main-

tained and Federal shore damage liability

would be reduced.

(10) Artificially-Filled Groins at Shoreline

Damage Area; this alternative is more

effective than unfilled groins since it

replaces the eroded sandy beach, eliminates

erosion of the damaged shoreline, and

limits the construction nuisance to a

one-time occurrence. Alternative 10

constitutes the proposed plan.
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(11) Offshore Breakwaters; an extended

offshore breakwater would provide pro-

tection in excess of the Federal liability,

and the costs far exceed the benefits expected.

(12) Offshore Breakwaters and Beach Nourish-

ment; this method would establish a stable

bottom profile and protective beach sooner

than would an offshore breakwater by itself.

However, extreme Federal costs would result

in no net benefits to national economic

development.

5.1 COMMENTS RECEIEVED:

Advisory Council on Historic Preservation

U.S. Department of Agriculture
-Soil Conservation Service

U.S. Department of Commerce
-National Oceanic & Atmospheric Administration

U.S. Department of Health, Education & Welfare

U.S. Department of the Interior

U.S. Department of Transportation
-Federal Highway Administration
-U.S. Coast Guard

U.S. Environmental Protection Agency

* Michigan Department of Natural Resources

Michigan Department of State Highways and Transportation

6.1 DRAFT STATEMENT TO CEQ ON 19 JULY 76

6.2 FINAL. STATEMENT TO EPA ON_____________
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MITIGATION OF SHORE DAMAGE
ATTRIBUTED TO THE FEDERAL NAVIGATION STRUCTURES

AT
HAMMOND BAY HARBOR, MICHIGAN

1. PROJECT DESCRIPTION

1.01 Section 111 of the River and Harbor Act of 1968

(P.L. 90-483) authorizes the Secretary of the Army, acting

through the Chief of Engineers, to investigate, study, md

construct projects for the prevention or mitigation of ;hore

damages attributable to Federal navigation works. The -ost

of installing, operating, and maintaining such projects shall

be borne entirely by the United States. However, no st 2h

projects can be constructed without specific authorization by

Congress if the estimated first cost exceeds $1,000,00.

1.02 The Section I1 authority provides only for mitiation

of erosion in excess of the natural rate. Factots whi(h may

not be mitigated under this authority are the effects (f wind

and wave action, violent storms, high water levels and normal

erosion processes, as well as possible adverse effects from

beneficially-intended shore protective structures, inc uding

man-made changes or adjustments in the shorefront conf guration.

Investigations of these factors revealed that the Federal navi-

gation structures at Hammond Bay were responsible for ,rosion

damage in a reach about 1,800 feet (549 m) long from P nd Point

to a point 700 feet (213 m) north of the harbor. The outherly

450 feet (137 m) of this reach suffers the most ,everc and

obvious effect of the erosion. Essentially, all of th, erosion

in this localized area is attributable to the Federal avigation

structures at Hammond Bay Harbor. Through groin const tiction

---
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and beach filling, the proposed project is designed *o

minimize erosion and related damage due to the harbo 's

influence.

1.03 Hammond Bay Harbor is located on the west shor, of Lake

Huron approximately 310 miles (449 km) northeast of Chicago,

21 miles (34 k) northwest of Rogers City, and 20 mi es (32 km)

southeast of Cheboygan (see Figure 1). The navigatitn structure

acts as a harbor of refuge for small craft seeking si fety from

sudden storms. The harbor also offers limited recreational

benefits as seasonal sportsmen fish from the inner p er.

1.04 The coastal zone in the vicinity of Hammond Ba" Harbor

is characterized by accretion and erosion. Studies 'iave shown

that the Federally-constructed navigation structures have

modified erosion and accretion patterns along a 4,0001-foot

(1,200-m) stretch of shoreline between Highway Point and Pond

Point (see Plate 1). Erosion problems located withii the 2,500

foot reach (763) north of the west breakwater are attributable

to the Federal navigation project harbor structures it Hammond Bay

Harbor. In recent years, high laku leveli have grea ly e>-panded

the extent of this problem. Aerial photographs takeu of the

harbor and adjacent coastline area from 1938 through 1973 were

analyzed. Annual erosion and accretion computations were made

from which averages were determined. The results ar! summarized

in the U.S. ARMY CORPS OF ENGINEERS SECTION I1 DETA LED PROJECT

REPORT (DPR) ON SHORE DAMAGE AT HAMWOND BAY HARBOR, 1ICHIGAN.

1.05 Before harbor construction (in the early 1960' ;) the

natural condition of the small embayment which now cntains

Hammond Bay Harbor was one of relative stability. Miterial

would slowly erode from the points and flow into the bay to

-2-
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form li pocket beach. The rates of erosion and accretion were

both quite slow. The changes since 1963 have been so rapid

that the navigation structures can only be responsible for

the damage observed. Were it not for the presence of

privately-constructed shore protection structures about

1,150 feet (350 m) north of the west breakwater, erosion damage

would probably have been much worse. There has been no

identifiable harbor-induced damage or benefit to the shoreline

south of Highway Point.

1.06 The manner in which the harbor causes erosion of the

shoreline is by altering the natural wave exposure of the

beach. Most of the southerly componer of wave energy is

prevented from reaching the beach. Hence, material which moves

into the shadow of the harbor during periods of northerly wave

energy is prevented from moving back to the north when the

wave climate changes. Since the harbor lies in a small bay

bounded on either end by natural littoral barriers, and since

no other significant sediment source has been identified, the

harbor structures are, for all practical purposes, wholly

responsible for erosion occurring within the 2,500-foot (763-n)

reach north of the harbor.

1.07 Since the harbor is trapping littoral material, the

adjacent shoreline has been deprived of significant quantities

of sond as a direct result of the harbor's presence. This

deprivation is the major cause of erosion near the harbor.

Since correction of most of the harbor-caused erosion is

Pconomically feasible, Section 111 of the River and Harbor

Act of 1968, P.L. 90-483, authorizes formulation of a

mitigation plan.

-5-7



Improvement Plan and Mode of Implementation

1.08 A plan has been formulated which provides the best use

of water and related land resources to meet the identified needs

of the Hammond Bay Harbor area, consistent with the scope of

investigations permitted under the Section 111 authority. The

proposed plan for mitigating erosion damage due to the Hammnond

Bay' navigation structures is intended for implementation along

the reach of shoreline suffering severe harbor-induced damage.

That reach extends southerly a distance of about 450 feet

(137 m) from the existing shore protection structures north

of the harbor (see Figure 2). There are three basic elements

to this mitigation plan: (1) groin construction; (2) initial

beach fill north of the groin; and (3) the shoreline modifica-

tion resulting from the first two construction elements.

1.1'4 Groin Construction. The proposed mitigation plan would

plare a 150-foot (46-n) long rock groin approximately 700 feet

(214 m) north of the harbor structures. The groin would extend

lakeward In a direction perpendicular to the bluff line to a

maximum water depth of about 3 feet (0.9 m) below Lower Water

Datum. It I~s recommended that the groin be of rubble-mound

construction using imported rock as armoring.

1.10 The site selected for groin construction lies at the

approximate position of the start of serious erosion--the

transition point between accretion near the harbor and erosion

to the north. Construction of a groin would halt littoral

drift travel toward the harbor structures and alleviate the

demand for material from the erodinR shore.

-6
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1.11 Initial Beach Fill. To the north of the groin and

extending to the existing shore protection structures, about

3,000 cubic yards (2,295 cu m) of imported beach fill would

be placed one time only in the erosion pocket (see Figure 2).

An unfilled groin would eventually stop erosion after

sufficient material (eroded from the already-suffering

shoreline to the north) had piled against the north side of

the groin. This would require the additional erosion of about

9,000 square feet: (840 sq m) of beach-front land, resulting in

an average retreat of 5 feet (1.5 m) for the 1,800 feet (550 m)

of shoreline contributing the material. To avoid such continued

erosion and damage, the material required to fill the groin

initially [3,000 cu yds (230 cu m)] would be supplied from a

quarry within the region. The need for annual replenishment

of such beach fill is not anticipated. The total time

required for groin construction and beach fill activities is

expected to be less than one month.

I.1. Shoreline Modification. Construction of a groin and

subequent filling of the adjacent beaca will have an overall

effect of modifying tne existing shoreline, water circulation

patterns, littoral drift, and various other physical factors

affecting shoreline erosion and accretion. The groin will

block further passage of littoral material from the northerly

shoreline to the accretion spit adjacent to the harbor. The

beach fill will form a more stable beach coifiguration and

eliminate the demand for additional material from the north.

This combination of actions would result in protection to that

part of the shoreline suffering harbor-induced erosion.

While a degree of uncertainty accompanies any such errsion-

mitigation project, it is believed that substantial b.nefits

will result.

-8
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Romed ia I and M i Live Act in s

1.1 The purpose of identifying remedial ani mitigative

actions, and their incorporation into the proposed project, is

to reduce or eliminate the magnitude of adverse impacts and to

maximize benefits resulting from the project. Several remedial

and mitigative actions have been identified for the Section III

Project at Hammond Bay Harbor and include the following:

9 Groin construction in nearshore waters

usually results in the introduction of a

new type of habitat to the area. This

new habitat is quickly utilized by aquatic

organisms as substrate suitable for

attachment, hiding, feeding, and spawning

activities. The texture or -onfiguration

of the groin surface does affect its

utilization by organisms; a smooth sutface

is not as suitable as is a rough textured

surface having many niches. It is therefore

recommended that rough-hewn rocks, if

available at a competitive price, be used

for groin construction.

a In order to minimize beach construction

activities, beach fill should be placed in

a few locations and allowed to distribute

itself along the shoreline by wave action.

The configuration of the beach fill ii not

critical because littoral processes will

eventually establish the natural slope and

configuration of the unpolluted fill as the

LI. -9-
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material is sorted. However, the fill

would be placed where it would be

influenced by shore processes for

distribution to a suitable configuration.

The stability of the beach will be

monitored to detect any future demans.

* In order to minimize the overall impact

of placing 3,000 cubic yards (230 cu m)

of material on the beach, the required

fill should match the characteristics of

native material as closely as possible.

The fill material should, therefore, be

a mixtue of sand and gravel, evenly

graded Irom fine sand to 0.5-inch

(1.3 cm) gravel. The median diameter

should rot exceed 0.25 inch (0.63 cm).

Fill should not be borrowed from the

beach, but should be imported from an

inland quarry where clean, graded fill

can be found.

e Since construction of the groin and beach

fill will require about one month of shore-

lint, worl|, and since such construction will

involve nearshore, rocky bottomlands of

Lake Huron, a potential adverse impact to

fish species will result. Certain fish

utilize the nearshore area as spawning and

foraging grounds during certain times of

the year. In order to minimize the potential

£4 -_7



effect of the project, it is proposed that

construction take place within the time frame

recommended by Michigan's Department of

Natural Resources, Fisheries Division, as

being best for avoiding impacts to fish and

fishery activities: after late June and

before mid-September.

e Presently, two access routes from U.S. Route

23 to the site of proposed construction are

anticipated as being needed: one to allow

trucks to deliver groin and beach fill

materials to the southern part of the site,

and another access for delivery to the

northernmost beach fill area. An old, dirt

driveway leading to an abandoned house

(which has since been claimed by the Lake)

currently connects the beach with Route 23

near the mid-point part of the erosion pocket.

It is proposed that this driveway serve as

one of the anticipated access routes, thereby

reducing the amount of vegetation destroyed

during construction.

*Upon completion of construction activities,

crews usually initiate a process of "clean-

up"', whereby the original environment is

returned, as nearly as possible, to its

original state. It has been noted that

compact ion of the soil between the shore and

Route 23 tends to resist existing plant groups

as revwgetation occurs (as evidenced by the



al rclitni ioned exis t ing driveway) . In

ordher to facilitate such regrowth and.

thus, minimize the impacts of construction

on terrestrial plants, it will be required

that the ground suffering compaction due

to equipment traffic be tilled and replanted

as a part of clean-up activities.

1.14 The remedial and mitigative actions identified ah,,ve

represent important additions to the project that will

minimize adverse effects while providing protection to the

shore erosion area effected by the navigation structures. The

erosion In the embayment will be checked and a more stable

beach will result. Such a plan is within the limits of the

Section 111 authority.

Economic Considerations

1.15 Economic consideration was given to the cost for

implementing the plan of improvement, and a comparison was

made with the anticipated costs of derived benefits. Exact

dollar figures calculated for the following economic-

consideration's data can be found in the Appendix A. e(-,,nomic

data extracted from THE U.S. ARMY CORPS OF ENGINEERS SECTION

1l DETAILED PROJECT REPORT ON SHORE DAMAGE AT HAMMOND BAY

HARBOR. MICHIGA:.

1.16 Justifi'ation for the proposed action was, evaluated in

.iorordance with expected benefits ro be derived as a rrult

of damage prevention, improvement of property values. and

recreational enhancement. Lakefront land values and existing

-12-

:e4,



roadways aid hous.s were given prime consideration in this

evaluation. Present worth costs were amortized at 6-1/8%

interest over a projected project life of 50 years. Regarding

recreation, the anticipated creation of new public beaches was

not expected to yield a significant benefit beyond that of

preventing loss of land. This is based on the fact that

existing beaches in the area are not presently being fully

utilized and assumpq that only a slight increase in population

is pcojected over the next 20 years.

1.17 The estimated cost of the recommended plan and the

expected benefit (in dollars) to be realized if the proposed

action is implemented can be found in Appendix A's ECONOMIC

DATA SHEET. Based on these, a benefit/cost (B/C) ratio of

approximately 3.5 is derived, thereby providing economic

justification for the project. The B/C ratio can be defined

as the total dollar value of expected benefits divided by

the total projected cost of the proposed action leading to

these benefits.

1.18 Certain costs may be singularly ittributable to the

mitigation measures identified in paragraph 1.13. A reasonable

increase in cost is deemed acceptable if such action leads to

a more environmentally-compatible project. In this regard,

two specific mitigative actions will require some additional

expense: the use of fill material that matches the characteristics

of the native beach, and the loosening and replanting of

compacted soil during clean-up operations. Additional costs

associated with clean, graded fill material are dependent upon

the proximity of the source, and have not been quantified as

of this writing. However, it is believed that such costs

would be insignificant compared with the cost of beach filling

-13-



Real estate acquisition would involve a small cost. The tilling

and replanting of native soil compacted during construction

operations would also incur additional cost. The cost of all

mitigative measures is considered minimal compared with the

total cost of the program.

1.19 There are various intangible benefits on which a dollar

value cannot be placed. These include general improvement in

areal aesthetics, alleviation in homeowners' concern over

potential property losses, partial relief from future expenses

for shore protective structures, and intangible benefits

derived by shoreline alteration and stabilization (i.e., more

stable vegetation, Improved habitats for wildlife, etc.).

These, of course, must be offset by projected losses of

shoreline aesthetic value, benthic habitat, and benthic life

resulting from construction.

Project Status

1.20 in order to inform the public of the process involved,

the StatuIs of this project and procedural steps in the

preparation of the Environmental Impact Statement (EIS) are

presented in Figure 3. Section 111 of the River and Harbor

Act of 1968 was approved for public law (P.L. 90-483) on 13

August 1968. An investigation of beach erosion attributable

to the Federal navigation structures at Hammond Bay Harbor

was requested by Michigan's Department of Natural Resources

in May 1971. A preliminary Section Ill report on Hanmmond Bay

Harbor was prepared hy the Corps of Engineers in 1972. The

preliminary report recommended that a Detailed Project Report

(DPR) be authorized to develop plans to mitigate shore damages

-14-
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attributable to the Hammond Bay navigation structures. A

draft of the DPR was completed in June 1976; a Draft EIS

was prepared concurrently and preceded this document.

1.21 Following review of the Draft EIS by concerned Federal

State, and local agencies, groups, and individuals, a public

workshop was held in Rogers City on September 16, 1976. The

purpose of this meeting was to present a clarification of

policy concerning Section 111 and the proposed project at

Hammond Bay Harbor. The meeting also provided the public and

all interested parties with an opportunity to express their

viewpoints, ask questions, and raise issues bearing on the

erosion problem. The Draft Environmental Statement was revised

in response to comments received from governmental agencies

and private citizens, and constitutes this document.



,A'.NVI (NfNMENTAI, S'.''I'NG WITHOUT1r lITHE PRTJECT

Site Location

2.01 The Federally-constructed harhur at Hammond Bay, located

in Presque Isle County, lies on the northeast shore of Michigan's

lower peninsula at approximate latitude 45036 ' and longitude

84*10'. The navigation structure is situated in Bearinger

Township approximately 310 miles (449 km) northeast of Chicag ,

21 miles (34 kin) northwest of Rogers City, and 20 miles (32 kii)

southeast of Cheboygan. The geographic relationship of this

harbor to the general area is shown in Figure 4.

2.02 Lake Huron is the second largest of the Great Lakes, with

23.010 square miles (59,57r -q kin), exceeded only by Lake

Superior. It is about 22' miles (36kl kin) long and i00 miles

(160 km) wide with the main axis in a north-south direction.

The maximum recorded depth is 750 feet (229 -,). The low water

datum--an arbitrary plane to which elevations of the Lake are

referred--is 576.8 feet (175.9 m) above mean water level at

Father Point, Quebec (International Great Lakes Datum, 1955).

Lakes Michigan and Huron, connected by the deep and broad

Straits of Mackinac, act as one hydraulic unit with the same

water level.

2.01 The average elevation of Lake Huron !;rf;woe wath.r vari, .

irregularly from year to y.ar. In general, th(- In k<, rfVo.

is subject to seasonal fluctuations, with the lowest stag."-

usually prevailing during winter months and the highest durin,,

summer months. For the III years from 1860-1971, the difference

between the highest and lowest monthly mean stages [581.94 feot

-17-
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(177.4 m) in June of 1886, and 575.35 feet (175.4 m) in March

of 1964] was 6.59 feet (2.0 m). The greatest annual fluctuation

based on the highest and lowest monthly means for the period of

record was 2.23 feet (0.68 m) (1943); the smallest annual fluctu-

ation was 0.36 feet (0.01 m) (1941). There are also oscillations

of irregular amount and duration produced by storms and seiches.

Such transient flu.-tuations may attain a 1.8-foot (0.54-in) rise

in water level at a frequency of once per year. It is estimated

that the mean lake level for 1976 should be about 580 feet (177 m).

The highest recent lake level elevation occurred in 1973 at

AD ox inately 581 feet (177.2 m); mean lake levels have declined

each year since.

2.04 Deep-draft harbors in the general vicinity of Hammond Bay

are Cheboygan and Rogers City, located 20 miles (32 km) northwest

and 21 miles (33.8 km) southeast, respectively. These two

harbors, along with Hammond Bay, serve as harbors-of-refuge

and also are heavily used by recreational boaters during the

summer months. Other major harbors on Lake Huron are located on

Michigan's shoreline at Calcite, Stoneport, Alpena, Alabaster,

Bay City, Saginaw, and Port Huron.

2.05 Michigan has a total of 3,222 shoreline miles (5,187 km).

In the Hammond Bay Harbor vicinity, parts of the Lake Huron

shoreline are currently showing signs of erosion. Principle

causes of erosion are thought to be: (a) long-term geological

evolution, (b) high lake levels, (c) frequency of occurrence

K and intensity of storms, and (d) interference of natural

processes by man-made structures. The present investig.'tion

is aimed at quantifying erosion caused by the Federal navigation

striuctures at Hammond Bay and e va lating bone fits ;nd t,".Sts of

5 mitigat ion nweaures.
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Climate

2.06 The climatic conditions of Presque Isle County are

constantly modified by the vast water expanse of Lakes Michigan

and Huron. Along the shoreline the mean monthly temperature

is approximately 680F (20°C) in July and 180F (-8°C) in

January. The mean annual precipitation is approximately 33

inches (84 cm). In the summer months of June, July, and

August the average precipitation is approximately 3.5 inches

per month (8.9 cm/mo).

2.07 Although inland areas of lower Michigan are affected by

the proximity of Lake Huron, the shoreline region is where

these effects are felt most. Since the lake water is cool in

the spring, it tends to retard the temperatures, thus holding

back the development of vegetation until the likelihood of

frost is over. In the fall, the waters, warmed by the summer

sun, tend to temper the first cold waves until vegetation is

mature and safe from frost. The averaFe growing period (frost

free) in the vicinity of Hammond Bay is between 140 and 150 days

each vear.

2.08 Detailed weather data for Hammond Bay are not available.

The U.S. Department of Commerce (National Oceanic and

Atmospheric Administration) maintains a climatological station

in Onaway State Park, Michigan, about 11 miles (18 km) south

of Hammond Bay. These records indicate that January temperatures

average 18.80F (-7.3°C) in this area, and July temperatures

average 68.00F (200C) (see Table 1). Extremely hot and

s(v i,;' cold days are rare for this latitude. Precipitntion

for the area averages 29.6 inches (75.1 em). September is

norm; lly the wettest month, as moisture is picked-up over the

Great Lakes by the prevailing northwesterly winds and

-20-



TABLE 1. SUMMARY OF CLIMATIC AVERAGES FOR
HAMMOND BAY, MICHICAN*(1940.1970)

MEANPRCPTTO

MNHTEMPERATUREPECITTO
MONH'Fahrenheit Inches

(0Centigrade) (Centimeters)

January 18.8 (-7.3) 1.66 (4.2)

February 19.4 (-7.0) 1.33 (3.4)

March 27.7 (-2.4) 1.84 (4.7)

April 42.2 ( 5.7) 2.51 (6.4)

Mv53.2 (11.8) 2.85 (7.2)

June 63.3 (17.4) 3.04 (7.7)

July 68.0 (20.0) 2.87 (7.3)

A u gust 66.8 (19.4) 2.83 (7.1)

September 58.6 (14.8) 3.88 (9.8)

October 49.5 ( 9.7) 2.34 (5.9)

NovEmi.ber 36.0 ( 2.2) 2.66 (6.8)

December 24.2 (-4.3) 1.80 (4.6)

Annual
Average 44.0 (80.0) 29.61, (75.1)

R, or,'ed at Onaway State Park.

Source: UI.S. Department of Commerce, NOAA.
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pIree ipit.ilt d over adjacent lands. Sumner precipitation mainly

'omes i n tlie Iorll of a fternoon showers and thunderstorms , tht

Iitter o'L'urring on an average of 31 days/yr. Snowfall is

heaviest during the months from November to March, but light

flurries may occur as late as May and as early as September.

During an average winter in this region, snowfall totals about

59.5 inches (151 cm). Cloudiness is greatest in late fall and

early winter, while sunshine percentages are greatest in the

spring and summer.

Harbor History and Description

2.09 Hammond Bay Harbor serves as one of 21 harbors-of-refuge

for ight-draft vessels on the United States coasts of the

Grea Lakes. The development of harbors-of-refuge was

authorized by the River and Harbor Act of 2 March 1945, as

per louse Document No. 446. These harbors, located not more

than 30 miles (48 km) apart, are intended to provide refuge

to I ght-draft vessels sailing between ports and to encei:rige

recreational boiting on the Great Lakes.

2.10 There were no harbor structures of any kind in the area

prior to Federal construction of the Hammond Bay Refuge Harbor.

Construction was initiated in 1962 and completed on 4 June 1965.

The existing project consists of two rubble mound offshore break-

waters; the east breakwater is about 1,445 feet (441 m) long and

the 'est breakwater is about 460 feet (140 m) long. The break-

wate-s enclose an inner harbor area of ;iboit 5.6 acres (2.3 h;).

The project depths are 12 fiet (4 m) for the (ntrance channel

and 10 feet (3 m) for the inner harhoir ar(a. Figure 5 ;shows the

exis-ing Federal navigaition project at Hlammond Bay Harbor.

-22-
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2.11 The estimated capacity of Hammond Bay Harbor is 56 small

boats when berthed fore to aft. The harbor is primarily used

by recreational boats under 60 feet (18 m) in length during

the months from June to September. No commercial usage

occurs, but smaller commercial vessels could use the harbor

for refuge during storms.

2.12 Table 2 presents recreational boating statistics for

Hammond Bay Harbor and the two nearby refuge harbors at

Cheboygan and Rogers City. Comparisons of data show that

Hammond Bay Harbor is utilized less than the other harbors.

(Cheboygan data reflect only a part of the recreational boat

traffic, since boat facilities other than the State Waterways

Commission docks exist within the harbor.) An average of more

than 280 boats per year used the harbor during the 3-year

period from 1972 through 1974. Rogers City Harbor entertained

four times as many recreational boats for the same time period.

2.13 Since the initial dredging of Hammond Bay Harbor, there

has been no maintenance dredging. Condition surveys for the

pcriod 1966-1974 indicate only a small amount of shoaling

inside the harbor and in the entrance channel.

Areal History

2.14 Europeans first discovered the Great Lakes Region when

Samuel de Champlain visited the area in Jtily 1615. The

Frenchman, Jean Nicolet, was the first white man to record

his discovery of Lake Michigan in 1634. The Northwest

Territory, including Michigan, was first settled by French

hunters, trappers, and lumbermen in the early 18th century.

In 1805, the Michigan Territory was created. The timber

La ) -24-



TABLE 2. COMPARATIVE RECREATIONAL-BOAT

USACE STATISTICS

NUMBER OF BOAT USERLOCAT ION Y EAR

BOATS DAYS DAYS

1972 243 401 903HAMMOND

BAY 1973 414 500 1,365

HARBOR 1974 203 290 725

CHEBOYGAN 1971 420 - 1,335

HARBOR 1972 363 593 1,083

1973 248 282 768

1971 1,092 2,861 4,084

ROGERS CITY 1972 1,040 3,464 3,639

HARBOR 1973 1,221 3,500 3,865

1974 1,101 4,311 3,663

1975 1,260 4,848 3,911

As recorded at State Waterways Commission Docks.

Sotir-cv Department of Natural Resourc'es. Warrways

Commission

S-25-
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trade was king until the end of the 19th century when the

forests were depleted; the economy then switched to one of

wholesale and retail tro," 0, dairying and fruit growing.

2.15 Modern settlement of Presque Isle County began in

1869 when German and Polish immigrants settled along the

Lake Huron shore. In 1871 Presque Isle became an independent

county. The population of Presque Isle steadily increased

from approximately 3,500 in 1880 to a peak population of

about 13,000 in 1960.

2.16 Rogers City, now the county seat, was incorporated as

a village in 1877. Onaway, further inland, was not

incorporated as a village until 1889. Its growth was more

rapid thian that of Rogers City, and it became a city in 1903.

2.17 Rogers City is known as the home of "the world's largest

limestone quarry," located in the southeast corner of Rogers

Township and extending into the northwest section of Pulawski

Township. The city also has a small boat harbor. Presqtie

Isle County Airport is situated in the southern section of

Rogers City. There are no other urban centers in the

immediate vicinity of Hammond Bay.

Historical, Landmark, and Archaeoloical Sites

2.18 The National Register of Historic Places (Federal

Register, Vol. 40, No. 4) including its June 1976 supplement,

has been consulted. One officially registered historical site

4has been identified in Presque Isle County: the Old Presque

- Isle Lighthouse at Presque Isle Harbor, located 20 miles

-26-
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('12 kin) south of Rogers City. No other properties within the

Couttv have been determined to be eligible for inclusion in the

National Register. Furthermore, there are no properties

possessing historical, architectural, or cultural value

located within the area of the project's potential environ-

mental impact. The State Historic Preservation Officer has been

contacted and concurs that, based on the preliminary assessment,

the project will not affect the site listed in the National

Register or any other site of historical interest

2.19 The National Register of Natural Landmarks (Federal

Register, Vol. 40, No. 87) and its June 1976 supplement have

been consulted. No registered, eligible, or pending sites

are listed for Presque Isle County.

2.20 During the preparation of this statement, the State

Archaeologist was contacted for information regarding the

specific locations of known or potential archaeological sites

in the Hammond Bay Harbor vicinity. Detailed archaeological

data in Presq,3e Isle County is scarce, and no specific sites

were listed within the project area. Specific information,

if available, would be withheld because it is believed that

such knowledge in a publicly-available !ocoment might le

tantamount to an invitation for site tampering by unauthorized

individuals. It should be noted that, in response to the Corps'

mandate for Recording and Preserving Historical and

Telephone Communication, 18 Junc 1976.
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Archaeological Finds within its project areas, all items

having any apparent historical or archaeological interest

which are discovered in the course of any construction

activities shall be carefully preserved. The archaeological

find shall be left undisturbed and the proper authorities

shall be notified.

2.21 The State Archaeologist, following a preliminary

assessment of the project, sees no further need for additional

archaeological surveys in the vicinity of Hammond Bay Harbor

and concurs that the proposed project will not affect cultural

sites of paleontological, archaeological, or historical

interest.

Demography

2.22 Presque Isle is one of the least populated counties in

Michigan. While the state grew at a rate of 22.8% from 1 50

to 1960, Presque Isle County gained population at a rate if

9.3% (see Table 3). State Economic Area 4, which includez

the northern counties of Michigan's lower peninsula, is a

24-county analytical unit with 'Newaygo and Mecosta Counti ts

at the southernmost limit and Lake, Wexford, Kalakiska, ai d

Antrim as the west Inmost counties of the unit. The Eceiomic

Area gained 9.3% of its 1950 population from 1950-1960.

Telephone Communication, June 18, I976.
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However, from 1960 to 1970, the state population growth rate

was at 13.4% and Presque Isle County lost 2.1% of Its population.

Population projections for tl~e period 1970 to 1990 indicate

that Presque Isle County will gain an additional 51.4%

population, with an increase to 19,438.

2.23 Between 1950 and 1960, the population of Rogers City
increased 21.9%; during the period 1960 to 1970 the population

declined by 9.5%. Bearinger Township realized a 34.0% increase,

between 1960 and 1970, though the population was very sparse

at 50 persons in 1960 and 67 persons in 1970. For comparative

purposes, the nearby counties of Cheboygan, Alpena, and

Montmorency have been included in Table 3. As shown, all

three counties experienced population increases between 1960

and 1970 of 13.9%, 7.5%, and 18.6%, respectively; population

projections further indicate increases of 95.5%, 43.3%, and

26.8%, respectively.

2.24 Based on 1950 population figures, Presque Isle County

experienced a sizable net migration loss between 1950 and 1960

of 9.8% of the resident population (see Table 4). Between

1960 and 1970, the County experienced a net out-migration at

about 12 persons per 100 resident 1960 population. Population

growth due to natural increases (births minus deaths) for the

two decades dropped 57% from the 1950-1960 period to the

1960-1970 period. This resulted in a total growth from 1950

to 1960 of 1,121 persons; the county population actuallyv

declined from 1960 to 1970 by 281 persons.

2.25 The State Economic Area-4 had a net migration rate of

-5.2% from 1950 to 1960, indicating a loss of 11,406 people

from the 24-county area. However, the nattural increase of



TABLE 4. COMPONENTS OF POPULATION GROWTH (1950-1970)

NATURAL
NET MIGRATION INCRLASE TOTAL

AREAL UNIT (ABSOLUTE RATE) /Births GROWTH

Minus
_______ ________ Death/ __

1950-1960

Presque Isle -,8(.%)2,302 1.12]

State Economic.
Area-4 -13,406(-5.2%) 37,369 23,963

Michigan 156,171( 2.5%) 1,295,257 1,451,428

1960-1970

Presque Isle -1,584(-12.11-) 1,303 -281

State Econoic
Area-4 28,408( 10.1%) 27,699 56,107

Michigan 27,236( 0.3%) 1,041,697 1,051,889

Source: U.S. Bu,-eau of the Census, Current Population
* ,.~Reports, Series P-23, No. 7, November 1962.

U.S. Bureau of the Census, Current Population
Reports, Series P-25, June 1971.
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17,369 biths minus; deaths gave the Economic Area a total

growth of 23,963. From 1960 to 1970, the Economic Area

,oxperienced a net migration of 10.1%, which totaled 28,408

persons. Along with the natural increase of 27,699, the total

growth for the period 1960 to 1970 was 56,107 persons.

2.26 The State, as a unit, had a net migration of 2.5% or

156,171 people from 1950 to 1960. The natural increase for the

same period was 1,295,257, which yielded a total growth figure

of 1,451,428. The population increase from 1960 to 1970

was only 17% of the preiious decades growth at 27,236 people,

which equalled only 0.3Z of the 1960 population. The natural

increase, however, was 1,041,697 allowing the State a total

growth of 1.051,889.

2.27 Presque Isle County has experienced only a minimal amount

of population build-up and concentration. Population densities

within the county averaged only 19.8 persons per square mile

(7.6 persons per sq km) in 1970. This value is substantially

lower than the state density level of 156.2 persons per square

mile (60.3 persons per sq km) for the same year. Presque

Isle County's arbaa population (employing U.S. Bureau of the

Census definition) was 33.3% in 1970, which represented a

2.7% decrease from the 1960 total. These levels were

substantially below the State level as a whole. In 1960 and

1970, nearly 75% of the State's population was living in urban

areas.

2.28 A view of population mobility for tho;(, people j vsars

7 of age and over and residing in the study ;ir;,i in 1970 i. pro-

vided in Table 5. Thirty-two percent of 'resque Isle C(sinty's

.o .- 32--
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TABLE 5. RESIDENTIAL MOBILITY STATUS (1965 to 1970)

PERCENT
AREAL UNIT LOCAL PERCENT PERCENT

MOVERSa MIGRANT b MOBILE'

Presque Isle County 16.5 15.5 32.0

Rogers City 20.7 10.5 31.2

Remainder of
County 14.3 114.1 32.4

State Economic
Area 4 16.5 25.4 41.9

Michigan 23.8 15.5 39.3

Local movers are those individuals, 5 years of age and
over, who resided in a different house in 1965 from that
in which they were residing in 1970 but within the same
County.

bMigrants are those individuals, 5 years of age and over,
who resided in a different County in 1965.

CThe mobile popitlation consists of those individuals, 5

years of age and over, who were eih.r local movers or
migrants.

Source: U.S. Bireati of the Cer.sus, (e(.-uS- of Populat iou: 1970.
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resident population in 1970 had changed residence between 1965

and 1970 compared to 42% for the economic area and 39% for the

State. About 15.5% uf Presque Isle County's population had

migrated into the county from another area in the State

or Nation, while 16.5% had changed residence within the County

itself. The percentage of migrants in Presque Isle's population

(15.5%) was substantially below that of the economic area as

a whole (25.4%), but there was no difference in the level of

local mobility between the two areas.

2.29 There was virtually no difference in the level of overall

mobility between Rogers City and the remainder of the Presque

Isle population (31.2 and 32.4% respectively). However, :-hese

overall figures mask differences in the patterns underlying

overall mobility. Mobile individuals in Rtogers City were

twice as likely to consist of local movers (20.7%) than

migrants (10.5%). In the remainder of the County, 18% of the

population 5 years of age and over were migrants, while

slightly more than 14% were local movers. Fifty-eight percent

of Presque Isle's local movers and 77% of its migrant population

lived outside of Rogers City in 1970. The above data indicate

a combination of shuffling of population within Rogers City,

movement out of Rogers City to the surrounding suburban areas,

and a greater tendencY for people migrating into the County

to reside outside of Rogers City.

Industrial Activt

2.30 The Presque Isle County resident labor force is heavily

dependent on mining (see Table 6). One out of five labor

force members are engaged in mining, compared to less than 2%

-34.
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IA ~ IIV 6 . INDUSTRIAI, STR'IRUCTUREV: 197(0

AREAL UNITS

PRESQUE STATE
INDUSTRY ROGERS ISLE ECONOMIC MICHIGAN

CITY COUNTY AREA 4a

Construction 2.6 6.4 7.5 4.8

Manufacturing 7.2 12.2 26.8 i.0

Transportation,
communication and
public utilities 4.8 4.5 5.I 5.2

Wholesale & retail
trade 17.3 16.8 21.2 19.4

Finance, insurance,
real estate
business & repair
service 4.6 4.2 4.5 6.6

Pro iessional and
related services 24.0 16.3 18.0 17.7

Pubic Admin. 8.2 4.4 4.4 3.8

Per -onal services 3.4 5.3 3.6

Entertainment and
recreation
services 31.3 0.2 0.5 0.7

Mining 19.5 1. 0.4

Agriculture,
forestry & fishing 12.1 .4 1.8

TOTAL [100.0 100.0 100.0 100.0

apercentage distribution for State Economic Area 4 derived by

summing absolute county totals for each category and then
calculating respective percentages.

Source: U.S. Bureau of the Census, Census of Population: 1970.
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for the entire economic area and only about 0.5% for the State

of Michigan. Likewise, labor force participation in agriculture

and related industries (12.1%) is more than twice that of the

economic area (5.4%) and nearly seven times that of the State

(1.8I). In sum, extractive industries provide employment for

nearly one out of every three labor force members in Presque

Isle County. On the other hand, employment in manufacturing,

wholesale and retail trade, and professional and related

services is below that of the economic area and State, this

being especially the case with manufacturing employment.

Slightly more than 12% of Presque Isle County's resident labor

force was in manufacturing in 1970 compared to nearly 27%

in the economic area and 36% in the State. In order of

predominance, the County's major industries are:

1. lning;

2. Wholesale and retail trade;

3. Professional and related servLces;

4. Manufacturing;

5. Agriculture, forestry and fishing;

6. Construction;

7. Transportation, communication, and public

utilities;

8. Public administration;

9. Finance, insurance, real estate, repair

services;

10. Personal services;.

II. Entertainment and recreational services.

2.31 The relative pa;rticipation of the Rigers City labor for(-,

in manufar turing i- iyen lower th;in thit ( d 'r squo 1i V n t v

Only about 7U of tin resident work [or',, in 0 ()mrs City i,

Ah ' - u iZ- -



employed in manufacturing industries. Meanwhile, nearly

one-fourth of the city's labor force is involved in professional

and related services. Seventeen percent is engaged in wholesale

and retail trade. Participation in wholesale and retail trade

and especially professional and related services in Rogers

City is above that for Presque Isle County as a whole.

Detailed data on industrial employment in personal services,

entertainment and recreation services, mining and agriculture

is not available for Rogers City; nonetheless, one out of

three labor force members in Rogers City work in these

industries. It is likely, however, that the bulk of these

people are engaged in mining,given the predominance of

mining in the industrial structure of the County.

2.32 The history of settlement and agricultural development

in Presque Isle County is closely connected with lumbering

which began on a large scale in the decade 1870-1880. The

first land to be logged was that covered by pine forests,

most of which were removed by 1900. The lumbering of hard-

woods and swamp timber followed between 1900 and 1930. It

was during this later period that most of the agricultural

development took place because the hardwood lands were

regarded as the best land, and farms were established

immediately following lumbering.

2.33 Within the last five years, the County showed no oil

or gas production. However, data indicated that 3,339 hirrels

of oil w-r 2produced within the County in 1969.

~Aw
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Occupational Str icture

2.34 Blue collar occupations involved more than two of every

five work force members in Presque Isle County and the

economic area in 1970 (see Table 7). This was roughly

comparable to the figure for the State. However, more than

11% of Presque Isle's labor force was engaged in farming

which was nearly three times the participation rate for the

economic area and nearly eight times that of the State.

Thirty-five percent of the resident labor force in Presque

Isle was pursuing white collar occupations compared to 39%

for the economic area and 45% for the State. Participation

in service occupations (11.2%) was also below that of the

economic area and the State. Three out of four blue collar

workers were employed as craftsmen, foremen, or nontransport

operatives. Forty percent of white collar workers were In

professional technical, and kindred occupations.

2.35 In contrast to the County as a whole, one of every two

labor force member3 inPogers City was engaged in white rollar

occupations. Thlr:y-six percent of Rogers City's work force

was in blue collar occupations and 20% in service occupations.

Distributions withLn these major occupational groups in

Rogers City approxLmated that of the entire County with

professional, technical, and related occupations dominating

white collar employment, and craftsmen, foremen, and

nontransport operatives dominating the blue collar jobs.

-M
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TABLE 7. OCCUPATIONAL STRUCTURE (1970)
(% of total)

I'RESQUE STATE
OCCUPATION ROGERS ISLE" ECONOMIC MICHIGAN

CITY COUNTY AREA 4 a

WHITE COLLAR 49.8 34.9 38.8 44.9

Professional,
technical & kindred 22.3 13.9 11.6 14.2

Managers & admin.

(exc. farm) 7.8 6.7 8.3 7.0
Sales workers 5.6 4.5 6.1 6.8

Clerical & kindred 14.1 9.8 12.1 16.9

BLUE COLLAR 36.3 42.5 41.7 40.7

Craftsmen, forem-n,
L kindred 16.0 16.8 15.4 15.4

Operatives (exc.
transport) 10.5 14.4 16.4 17.5

Transport equip.
operatives) 3.7 5.6 4.5 3.8

Laborers (exc.farr'') 6.1 5.7 5.4 4.0

FARM 0.0 11 .4 4.5 1.5

Farmers & farm
managers 0.0 6.7 3.2 1.0

Farm laborers & farm
foremen 0.0 4.7 1.3 0.5

SERVICE 19.9 1 1.2 15.0 12.9

Service workers 13.5 10.3 13.6 11.9
Private household
workers 6.4 0.9 1.4 1.0

TOTAL 100.0 100.0 100.0 100.0

a Percenttage distribution for State Economic Area 4 derivd by

summing absolute county totals for each category and then

calculating respective percentages.

* Source: U.S. Bureau of the C,.nsus, Ceinsus of 1o latioti: 197) .
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Physiography and Geomorphology

2.36 Michigan's lower peninsula varies in elevation from

'400 to 1,700 feet (122-519 m) above sea level. The physio-

-raphy is typical of a glaciated area marked by moraines,

iutwash plains, kames, kettle holes, and eskers. The

topography of the lower peninsula, although gene~rally

indulating and rolling, is characterized by a variety of

Linear ridges and cliffs, plateaus, rock knobs, u-shaped

zalleys, and broad, flat plains. Michigan owes the basis of

ts soils to the effects of glaciation. Morainic, fluvir[,

md lacustrine deposits predominate in this region. Und(--

:ying bedrock includes Cambrian and Ordovician dolomite,

imestone, shale,sandstone, and granite.

'.37 Current topographical features, including the exter" of

;urface water in the Hammond Bay region, have resulted fi im

ce Age events (the litest Ice Age terminated 9,500 years ago).

'he flat and undulating areas were formed as glacial outui sh,

ill, or lakebed plains, while the hills are largely of

iorainic origin. Swamps are widely distributed and form in

ntricate network pattern when mapped in detail. The str ams.

or the most part, originate in and flow through 'wamps aid

have not cut deep c.hannels nor developed dendritic forms.

(onsequently, little natural drainage of the original wet and

eft by glaciation has taken place, and there has been ]i tle

.evelopment of alluvial bottomland along the stream cours s.

' hree large lakes (Black, Grand, and Long Lakes) occupy h sins

in the bedrock of the County. In addition, there are sev ral

'mall lakes occupying basins and limesinks in the moraineq and

(utwash plains in the southwestern part of the County.

AL 4( 
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2. 18 ''t, bulk of the geologic units are lithified relics of

tilL seas that occupied the interior of the continent in

the many millions of years of earth history prior to the

advent of man. These units have been gently folded by earth

forces and dip eastward toward the center of a large structural

basin that underlies the State of Michigan. The lithified

sediments, or bedrock, lie buried beneath a cover of more

recent sands and clays.

2.39 The bedrock underlying the northeastern part of

Michigan's lower peninsula consists of Lower Mi.sissipoian and

Upper and Middle Devonian Series of the Paleozoic Era. The

bedrock of Presque Isle County consists of Middle Devonian,

including Traverse Group, Rogers City and Dundee limestones,

Detroit River Group, and Bois Blanc Formation. Two major

classes of soils predominate in Presque Isle County. Mineral

soils, developed from glacial material under various moisture

conditions and differences of vegetation, comprise about 85%

of the area. Organic soils (peats and mucks) comprise t2

remaining 15% of this region.

Hydro logy

2.40 Lake Huron has a surface area of 23,010 square mil(i

(59,570 sq km). It is about 247 miles (395 kin) in lengtl

and 10 ) miles (160 kin) wide with the main ;ixis in a nortl -

south direction. 'rhe maximum recorded depth is 750 feet

(229 m). Low water datum for Lake Huron i' 576.8 feet ( 76 m)

above mean water level in the Gulf of St. Lawrence at Fa~h(-r

Point, Quebec. At the Straits of Mackinac, Lake Michig;i,

waters flow into Lake Huron; the St. Marys River flows f om

-41-h

i[



Lake Superior into the northern end of Lake Huron. Port Huron,

at the southern end of Lake Huron, is the point of outflow.

2.41 Lakes Michigan and Huron, connected by the deep and

broad Straits of Mackinac, act as one hydraulic unit with the

same water level. The level of Lake Huron fluctuates from

month to month as well as from year to year. These fluctuations

depend upon the volume of water entering and leaving the Lake.

In addition, there may be daily and even hourly fluctuations,

known as seiches, that result from a tilting of the Lake

surface by winds and barometric pressure differences. The

lowest seasonal lake levels prevail during winter months, and

the highest levels prevail in summer months. The greatest

annual fluctuation of the highest and lowest monthly means has

been about 2.3 feet (0.69 m). Water releases from Lake Superior,

Lake Ontario, and through the Chicago Diversion Canal are

artificially controlled in accordance with a plan daveloy d

by the International Joint Commission.

2.42 Ice formation in Lake Huron begins about the last . ek

of January and continues until about the third week of M r ch

(see Figure 6). Normally, the greatest extent of ice co -r

occurs between the 15th and 25th of March and covers abo t

40% of the Lake surface. During a sevre winter, ice ma,

cover 80% of the Lake. Ice forms in t ie northwest first. and

then accumulates in a southerly direction. Likewise, spiing

thaws begin in the south and proceed north. Circular suiface

qcurrent patterns of the southern basin distribute driftiig

floes along the shore. During a mild season, the drift ze is

consolidated and can extend from the shore out into the like

a distance of 12 to 15 miles (19-24 km). The distributi, ri of

ice, particularly pack-ice, is governed by wind and current

patterns.
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2.43 Lake Huron also has large areas that are protected from

deep lake currents. These areas are the North Channel, which

is one of the first areas to become ice-covered, and Georgian

Bay, which tends to react to ice formation as an individual

lake. Georgian Bay has the characteristic accumulation of

shore ice and ice-cover found in the bays and harbors. As

the winter progresses, the growth of the ice-cover extends

toward the middle areas. Lake Huron proper has three areas

that form and accumulate extensive ice-covers early in the

season. The areas are the Straits of Mackinac in the noith,

Saginaw Bay, and the southern basin in the Port Huron ar a.

2.44 Michigan's major drainage areas emptying into Lake Huron

from Cheboygan County down to Arenac County include the

Cheboygan River, the Presque Isle Complex, Thunder Bay R ver,

the Alcona Complex, Au Sable River, and the Rifle-Au Gre

CompLex. Three of the largest lakes within Presque Isle County

rank in size within the top twenty for the State of Mich gan.

Black Lake is eighth largest, with 10,130 acres (4,103 h. ),

has a maximum depth of 50 feet (15 m), and 18.7 miles (3' km)

of srqoreline. Grand Lake, ranking nineteenth, is compri ed

of 5,660 acres (2.292 ha), with a maximum depth of 25 fe t (8 m)

and 35.5 miles (57.2 kin) of shoreline. Long Lake, ranki g

tw-ntieth, has 5,652 acres (2,289 ha), a maximum depth o

25 feet (8 m), and 25.3 miles (40.7 km) of shoreline.

2.45 In the vicinity of the Hammond Bay Refuge Ha.-bor 1 es

Black Mallard Lake, located about 3.8 miles (6.1 km) sou h

of the harbor in Bearinger Township. One small, unnamed stream

enters Lake Huron just south of the proposed constructio 1

site; there are no inland waterway connections in the vi *inity

of the harbor.

?u -44-
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Shorel int.e Description

2.46 Michigan's lower peninsula has about 634 miles (1,021 kin)

on Lake Huron with slightly over half classified as non-erodible.

Of the erodible shoreline, almost 100 miles (161 m) have been

designated as high-risk areas. Cheboygan, Presque Isle, and

Alpena Counties together have only 1 mile (1.6 kin) of designated

high-risk shoreline. Much of this shoreline is classified as

non-erodible and although extensive areas are suffering from

slight erosion, homes and large amounts of property are not

generally threatened.

2.47 The Presque Isle shoreline in the vicinity of Hammond Bay

is generally a sandy, coastal lowland backed by a level sand

plain. The waterline is characterized by sands and gravels in

varying amounts and textures up to 6 inches (15.2 cm) in diameter.

The ('ry beach is usually 25 to 10 feet (8-16 m) wide with a

shallow 1:10 slope. There is virtually no bluff to speak of

and xegetation, su_'h as beach grass, willow, aspen, and pine,

is often found clo-e to the waterline.

2.48 Hammond Bay iarhor lies about 3 miles (4.8 kin) northwest

of Hammond Bay on a reasonably straight shoreline which bears

NW from Mast Point (near the settlement of (race) about ') milk-,

(8 kn) to Ninemilc Point (near the Cheboygan-Presque Isl

Countv line). The. shoreline is interrupted by numerous smill

pock(t beaches and small bays separ:I(l by boulder- and ,hll.

strewn points. The navigation strwture lie. at the sotidh (.nd

.' of one of the bays which is bounded by two points about (). 7'

.iles (1.2 km) apart. The southerly of these two points is

callhd Highway Point. It is within this bay that the greatest

concvrn over harbor-induced erosion exists.

-45-
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.49 In ordLer to facilitate discussion of the shoreline, the

coastal environment near Hammond Bay has been divided into

three reaches (see Figure 7). From north to south, they are:

Reach 1 - The Cheboygan County Line to Pond

Point;

Reach 2 - Pond Point to Highway Point;

Reach 3 - Highway Point to Mast Point.

2.50 Reach #1 comprises about 2.5 miles (4.0 kin) of beach

running in a southwesterly direction from the Cheboygan County

Line to Pond Point. A pattern of alternating points and cusps

characterize this zone, where beach widths vary from a maximum

of 60 feet (18.3 m) within the cusps to nearly nothing near

the points. Gravel is present along the plunge line of these

sand beaches; cobbles and boulders dominate the offshore region.

Vegetation in this area consists of beach grass with some

shrubbery out to the water line. Erosion and accretion appear

to be basically balanced in this reach.

2.51 Reach #I2 liei between Pond Point and Highway Point, a

distance of 0.8 miles (1.3 kin), and contains Hammond Bay Harbor.

Pond Point is covered with gravel, cobbles, and boulders (see

Plate 2). At low water, much of the point is e-xposed as it

slopes very gently lakeward. The point itself is apparently

stable and acts as a substantial littoral barrier. The point

leads into a sandy beach a short distance to the south, where

the beach widens to a maximum of about 50 feet (15.2 in). At

the southern limit or this beach a low sand bluff begins to

* take shape and first evidences of erosion appear.

) -46-
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FIGURE 7. Hammond Bay Harbor and Vicinity, Definition of

Shoreline Reaches
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Area of most severe erosion about Remains of private structure

1,000 feet north of harbor situated in vicinity of most

June 1976 severe erosion. June 1976

4.

Private shore protection works Rocky beach north of private

1.200 feet north of harbor shore protection
December 1975 December 1975

-'-W

• - .)' . .. .

Southerly flank of Pond Point Shoreline north of Pond Point

1'. emher 1975 December 1975

Plate 2.Shoreline conditions on Lake Huron north of Hammond Bay Harbor
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2.52 Continuing southward, the bluff is sustained by shore

protective works in front of a residential structure. Just

south of these works [about 1,200 feet (366 m) north cf the

harbor], the shoreline has receded about 50 feet (15.2 in) to

form a pocket of erosion. The sand and gravel beach sweeps

southward and varies from zero to 10 feet (0-3.1 mn) in width

with gravel prominent along the plunge line. From the crest

of the bluff there is very little increase in elevation back

to the centerline of U.S. Route 23, which at one point is only

about 100 feet (31 mn) from the shoreline.

2.53 The shore in the vicinity of proposed construction is

shown in Plate 3. Obvious erosion continues south of the

aforementioned shore protection structures (shown in the

bottom two photographs) for about 450 feet (136 mn). From

there, the shoreline sweeps along an accreting beach into the

harbor area (top photos). Between the road and the low bluff

crest at the eroding beach there is little vegetation, only a

few trees, and an unobstructed view of Lake Huron. A short

access road (middle photos) leads to the sunken foundation of

a residential structure that has already succumbed to

continuing erosion (partially shown in bottom-left photo). This

existing road is proposed for use during beach-fill operations.

2.54 The shoreline within the harbor area consists of low-

rolling sand dunes backing a sand beach. A sand spit has

formed opposite the inner end of the west breakwater (see

Plate 4). The plunge line of the beach is gravel with some

cobbles. The State has developed a small boat docking and

harbor area. The adjacent land area has been filled and is

well protected by heavy riprap. At the southern end of the

harbor a point extends lakeward from the low-rolling plain.
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Vicinity of Proposed Groin

Region between highway
and shoreline in pro-
posed construction area

Erosion damage area proposed
to be filled

Plate 3.Shoreline conditions in area of proposed mitigation
measures. June 1976
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Beach south of Highway Point Northerly flank of Highway Point
June 1976 December 1975

Typical breakwater section Shoreline and drainage behind
December 1975 north fillet area. June 1975

North fillet beach Accreted sand spit between west
) flcenher I.Q75 breakwater and shore

Plate 4. Shoreline conditions on Lake Huron near Hammond Bay Harbor
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The short segment between the point and the harbor appears to

be reasonably stable, being sheltered from waves from any

direction other than directly offshore.

2.55 The third shoreline reach lies to the south of Hammond

Bay Harbor and is apparently separated from any major effects

of the harbor structures by Highway Point. The presence of

numerous cobbles and the underlying hard-pan clays appear to

prevent the point from eroding. As the shoreline sweeps

around Highway Point there is no evidence of any active erosion.

In fact, based on interpretation of the 1963 aerial photo-

graphs, the beach between Highway Point and Mast Point appears

to have served as a borrow site for sand at the time of harbor

construction. In the bay, the sand beaches range from 10 to

40 feet (3-12 m) in width. Vegetation in the area is extensive

and in some locations directly contacts the Lake. There is

little or no residential development along this apparently

stable reach.

Shoreline Processes

2.56 Principle causes of erosion deal with natural forces

and shoreline characteristics. Natural forces particularly

responsible for Michigan's shoreline erosion include storms,

high lake levels, wave action, frost and ice, underground

water seepage, and surface-water runoff. Major storms

contribute heavily to shoreline erosion. Except where bedrock

Is exposed or protective works have been constructed, most of

Michigan's lower peninsula is vulnerable to shore erosion.
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h)It,: ifF may' cont. ribot e to e ros- ion . Dilnag mnay be caused by

shore ice when broken up and dIr iven onto beaches by onshore

storm-s lake-bottom mater ial1 may be 51;) tred-out and st roe ttires

damaged by drift ice. Shore ice Cn 'IlSO he- 01 benefit ats

proteCt ion aga inst wintd aind wa-ve eros in by w inte-r st ormus.

Fros ion H istory and Stat us

2.61 A third of the G;reat Ilikes ;hore line( is SUb jeet it)

sign ificant erosiopn. lI manv Ilocat ions dun aig tht. last 125

years, the averag., annuail rat( of loss has bee(n fromt I to 5

f eet (0). 31-I 1. 52-rn) . The1 onI lY cn st sdio re Iinc damage

informat ion avail ible for the GreaIt Lakes is that compiled

tor the 1951-195-2 record high-water period. '!he damage

in format ion collIcted under Corps o)f Engineers,, s upervi sion

perItalinetd to the peLriod from the spring of 1951 ito the spring

of D~i urling this period, the total damage to all1 shorel ine

pro perI i e was $61 mil1l ion; wave act ion was r('sl;pon~sihb 1 for

$')o millIion :tnd flooding, accounted for Lt(i rcii;ii in g $11I millIion.

-1. h2 he shtore I ince in1 t l1Cie vi i n i t y o f Ha mmon d lay Hlar r 1,I is

(cliit I-ae t I I iZeLd by V i seor i t-i o f po lont s anId (i Iis, )s Farl v diti

indicaite that. Ilight. vros ion atlil au-iret-ion lie;t,, l ~ue

natural eqna Ilizat ion of shoreI.-inc' proisses--nmit uriall eroded

from the, point s tends to f ill- in tit smai Ila' Tu~e p rese-nt

S it.e Of haImmon0d hay' Harbor I ies between two poinltst, Potol point

anld HigliwaY Point . Prior to harbor const rue t ion, hvso t wo

point s wore indeed eroding wit h thli hul k (it thli mitc*r ii

col lect ing in the cusp1 _just ,Louith of Pond Po)int



2.63 Since 1963, when the Hammond Bay breakwaters were

constructed, thle shoreline along the embayment just north of

the harbor has been observed to be moving rapidly. A sand spit

has formed between thle westerly breakwater and the shoreline.

This spit is a part of a fillet formation which extends north

tapering off rapidly. Beginning about 700 feet (213 mn) from

the breakwater, the shoreline has been observed to move

rapidly landward since 1963. The area of particular concern

is immediately adjacent to the fillet.

2.64 One structure can be seen in aerial photographs taken in

1961 standing on the shoreline about 1,000 feet (305 m) from

where the west breakwater was to be constructed. The structure

is no longer standing, having been lost to the advancing lake;

the place where the structure stood is now under water. Two

other residential structures located about 1,200 feet (366 mn)

north of the breakwater are now being threatened. The owners

have constructed a wooden seawall and placed heavy cobbles

against the lakeward face. Between 1963 and 1973 the shoreline

moved landward about 120 feet (37 m) at the worst point. if

this movement were to continue indefinitely, the shoreline will

soon reach U1.S. Highway 23, which now lies just over 100 feet

(31 mn) from the shore.

26 During thle winter of t964 water levels dropped to the

lowest point In recent history. Between 1964 and 1973 the Lake

rose to its highest level in 21 years. The total change in

this period exceeded 5.5 feet (1.7 in). Such a rapid change is

frequentlty sufficient to reverse or diminish the apparent

magnitude of an accretional trend or make an erosional trend

;Ipar much more severe. One result of the combination of

) erosion and rising lake level has been the very rapid recession

-55-



of the shoreline. The fact that accretion has been clearly

apparent in the fillet area despite the rise in lake level is

indicative of its high rate of movement.

Influence of the Navigation Structures on the Shoreline

2.66 It is clear that the Hammond Bay Harbor navigation

structures have caused changes in the adjacent northerly

shoreline. This is evidenced by the rapid formation of a

fillet and high rate of erosion which has occurred over the

adjacent reach. Significant changes in drift potential caused

by the presence of the harbor structures were found only in

the small embayment between Highway Point and Pond Puint.

There is no clear effect of the harbor on the southerly shore-

line beyond Highway Point.

2.67 Introduction of the harbor structures resulted in some

substantial changes in the drift potential. The natural

(without harbor) trend for the embayment was the net transport

of littoral materials from the points into the bay, resulting

in the formation of a pocket beach. Because of the sharp

angle of the shoreline at Pond Point, transport potential

exists only into the bay, making the probability of transport

out of the north end of the bay very small. The angle of the

shoreline at Highway Point allows potential transport out of

the south end of the bay under certain wave conditions.

2.68 The configuration of the breakwaters eliminates any

contribution of sediment from the south beyond Highway Point

Into the bay. Drift potential was predominantly away from

Highway Point; any material which happens to reach the point
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from the south no longer meets a drift potential into th,.

bay and, hence, is eventually returned to the southerly beach

or is lost offshore.

2.69 The effects of refraction naturally limit the wave

expos are of the south flank of Pond Point. The location of

the ,'uter breakwater is not sufficiently lakewar]t to

significantly molify the drift potential of the point. The

effect increases rapidly from Pond Point south into the aiy.

Incrt-ising amounts of the southerly wave energy are shadowed

out . Th is results in a decl ine in the northerly drift pot eot I 1

until, in the extreme, only the southerly drift component

remai is. The gross drift (difference between drift in

ither direction) increases in its southerly potential. The

reori ntat ion of the shoreline accompanying fillet formation

!rend; toward a condition where the shoreline is perpendicular

th direction of the predominant wave energy.

.7', -he incidence of waves from the northerly sectors on the

rt,,k..ters results in some amount of wave reflection which

,;iuse a portion of the incoming energy to strike the beach

from in easterly direction. The magnitude of the reflected

''org, is a function of the permeability, cross-sectional shape

And snotothness of the breakwater. The effect is to diminish

itc s'utherlv drift potential. during these periods. Becauiise of

I W heavious fillet accumulation and improved beach stabil it v

,north of som privately-constructed shore protective works, it

s .ip rent that whatever energy is reflected is insufficient

t,(i v rcome the sootherly drift potential.

7;I.
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Air, Watr, and Sediment Qu ali ty

2.71 Detailed air quality data are no, available for tht,

Hammond Bay vicinity. Presqu(, Isle County is located in the

Einvironmcntal Protection Agency's Region V, which is invu.t; igat ed

by EI..\ ' Air Surveillance Branch, and within Air Quality Control

Regien 126. This region is rated as priority Ill for suspended

particulates, sulphur dioxide, carbon monoxide, and oxidants.

Prioi itv Ill is defined as an area having the lowest air

pollutant levels for those standards s(t by EPA, denoting a

relatively unpolluted condition of air quality.

2.72 Water quality in the main body oJ Lake Huron is excellent.

Lake Huron waters are low in turbidity and moderate in hardness.

Tablt 8 presents water quality data for surface and bottom

waters for samples taken about 160 feet (50 m) off the mouth of

Hammond Bay Refuge Harbor. Studies conducted by the Great Lakes

Fishi ry Laboratory indicate the overall high quality of this

area's water. The proposed project will impact localized water

quality only by temporarily increasing turbidity conditions

cost to shore.

2.71 Phvsical and chemical properties of sediments in Haimmond

Ray iarbor were studied in June of 1970 by the Federal Water

Qiialitv Administration. Sediment sampling stations are shown
in Figure 8; a description of bottom sediments is presented in

TabIL 9. Sediments were primarily composed of dark-gray silt

with an "earthy" odor. Some clay was also loind, and usLallly

t const ituted about 107 of the sampled volun'. f;tatins 111" 6

and / lie in the nvr(. exposed rcgion (i lew mootlh of tie hirbor

and ,how an incr .l. .d proport ion u I ;a l, ,.hil , and ;-. .u v

No v\, i d i-r ce o i wi wa !q r v,( i i i :1 y oI t I av, -n s;amui I .'

st ,at ions.
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Fl ora.

.74 The, St ate of Michigan Ilies within two forest belts: the

tee iduous Forest and the Northeastern Con ifer Forest . Mixtures

'('711r thtro ughout the State, eSpee in I Iv in t he no rt hern hal f1 of

he l ower peninsula. Tlhe princ ipl e dec iduouis airea of the lower

eninsula lies south of I at ittide, 430. This ftrest is dominated

*V the sugar maple andl the beech, t'onst itiUt inO, about 607/ of the

orest cover. Some deciduous (hardwood) spec ies extend north

nto the so-called "pine' country along the shores of Lakes

lichigan and Huron, such as the tulip tree, papaw, and the

.!ogwood. Nearly 90 tree species are indigenous to Michigan;

ome are listed in Table 10.

.7 Tile northern half of the lower peninsul a is moraina i in

hairacter. with diverse conditions of topography, soil, aind

eottion . The dom inan t t ree grow th is con i fern us withI

,-c(as icnal tracts of hiardwoods, espec iall o vn the heavier

tiorain ic soils. Cray pine (or Jack pin( ) occur within tile

o ter ior * as doL wh it e pine and red p ine. (h as si on.i II ly I here

ire dense stands of beindock where the land is htill y and moist.

76~ S1ore i ne fl1o ra spec ies are generaillIv found julsit beyond

lie hcich wrethe ,and is not subje :t to wave act ion. On

'pen. sandil ground only a few plant spot ies can be observed,

uch as, the sea-rocket , seaside ;purge, and ain occasional

echWl pe.Just 1 a:dwa ird of the-. beach, several plant spec i is

ave stabilized the moving sand, including : beach grass,* reed

rass , and the 1litt le hi nest em. A part ia l1i st of plant specieos

(,cordedl for t he tnorI I icrn in ttI f ef M ith i;,.;o nc 1 ttw(-r penf i n ti Iis

'res-ented in Tab~le 1i. 11I lw i t fransit ionni zonttt Itwvti Iii!;?

Ar2



TA\BI: 10. 8E1.ICTEI) INDIGENOUS TREE SPECIES OF MICHIGAN

S(CIENTIFIC NAME COMMON NAMF

S'i~re¢ruts virP'andz red cedar
p/r;pe'us CorrUfnis commoi juniper

Pl~ztauus occiJentalia sycamore
'v'Usa sF  )ataa t pe Io

Przoa''', s+otzna wild b lack cherry
S aqr fr .bidm sass;i fras
I/z',c4 If Tu1a slippery elm

C'aj'ri ;s earoiniarkn horn beam
P, , Y/ ) -;/&2- f ironwood

1 ,l ?4rr:c' red maple
,?P 0 sugar maple
F ,,. ,t to~ ha beech

. ." pash

,:'u , :x':'-'- jack pine
' . , ". ib''s white pine

' '. ':. bra red oak
q z , hu, black oak

, 7i 7 ar ia basswood
ejnqv, ,.'nadensP hemlock

T11 >, 'naPiana black spruce
Z!.r:, uiarca black willow
L zx : ''. "-ja tamarack

' (74/J oc id~ntu7 . bal sam fir
-(z, erza American elm

Aocr sacoharinum silver maple
, ,r, ipiuZcndon tuliVi )oil ip tree

A uOm ">. tri lc~h6a pa paw

,ornn., ftorida dogwo(d
on2,ruo stol.u r, r(,d-os ier dop,/wod

Po~ s ,e tuzIe -'g cot tonwood

*, Source: Darlington, Michian Technical Bulletin, #201.

.' - 63-
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T.BLE 11. SELECTED PLANT SPECIES RECORDED IN THE NORTHERN

HALF OF MICHIGAN'S LOWER PENINSULAa

SCIENTIFIC NAME COMON NAME

b
- ''zaustris dwarf lake iris
'-zs'w pitoheri Pitcher's thistle

'"ao houohtonii Houghton's goldenrod

eturn huronzerise Lake Huron tansy

. ,,za breL.igulata beach grass

, 2"h'us Maritimus beach pea

:k,6' edcuntula sea-rocket

porbia po~ygoni folZa seaside spurge

.,oTus puzpc-lianus Pumpelly's bromegrass

rispermtn hyssopifoliumn bugseed

bazobzche fasciu Zata broom-rape

.e?,?0one multifada red windflower

.>r"ciow Ka'7ri,, w Kalm's St. Johnswort
7s; .r worJ~ata sand dune willow

-.aucophy7l oides dune willow

'U2'Perus horizontoZis prostrate juniper

. ",, a tormntosa beach-heath

, arkansara calamint
sweet gale

S. 7 ths oacidenta7lis but tonbush

',d'.'W eah .cazyoulata leather leaf

rL,, 'roenlandicum Labrador tea

',noviilfa 7ongifol ia reed grass
A,.;mop£oqo n aop{2rIus little bluestem

.'uu~ t~ar~i~a sand cherry
,1 ,m'"sia a'Uata tall wormwood

:.i o hispiz hairy goldenrod

f lten:i ll arsc Pna silver-weed

A'iJ, omn~da J/.aUQo .7bog rosemary

:,.nL; poi'i f'oi ~pale laurel

* d4orth of Saginaw.

I'hreatened Status in Michigan.

* S'irce: Gui re and Vos, 1963.
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b t- )!d1 )HO f hIS ils few -dirubs si cli as thie sand dune w illow,

sau l icrery, red-osier dogwood and an occasional iottonwood

rI Ija] rc4'.)on tonit-ig(IcIS to) tiit beahl COnISi ;tS

If lrested areals cuapo)()sed predominani y of thiose trees listed

110 no]( a'ri t v' o f p lants suchi as beach grass and

I b,,,r r i s !hci , ed -r swamps, wi I low tiCket s, anid pine

1( cad f rumIT he hoa i to iland are-as. These are

Irn,'lently inespte withi occasional meadows of wild flowers,

ic hrde r cd I v :Older and b irch groves . Uodc ye] oped

1301 ~ are forested w ithi scrub oak, pi-ne, some miixed hardwoods

an1d a ildec groves. FI- immediate proj ect areai is relat joel y

opt-)iand affords 1 itLi e food and cover for wildlifec.

111" LT)nlankt on accoiints for tHe b~ulk of the produtivity

h) L<ike 11uronl %waters. Pl anktonic organisms, wh ich

cha-I -cr3<3t 0 IV llow seasonal cian ges i0 ahbundance and

se e div'orqi tv, aIrc most popuilous in the inshore waters.

Mttoi ems have a tempiferatuci.e--dependet spring/summer reproductive

hIo tniiin inshore and offshore lake waters, whereas green and

hi -- geenalgal populations peak from summer to fall.

Imp 'r t~iw ciatnio tactor-, roverning thec concentrations and

Hi SI r'f iol ''f tlies;e forms include lake winds, currents, light

int -nitv iitri-nt s (egr l lpos phorolis) , turbidity,

f r f7 I0 urlil I p-irs-is it ism. Joke ph)vto o nk ton b iomarss

o it f f I ;c-I Iat",, I-lIue-green, aInd green al gat



I)~ ilt oik <0 m' Lt on irt otni iii o d byv copcepod.it i 1 erms

1"' ~ t il : II Id i n ;m- , I r e .1 IStL i 11po0rt t I I I o 1111) 0-

tIen t 0 1t 11i is c'st elm . p inktoll I eed LIpoii t II pitytopi tInkt (in

'11)(I Ilk' t I ~ t iln lix L.A r t1a",IL; in1 ish (elleruit ion t imes of

* , mk ijlitton cite tI : vo I vihrt requ i r it'. I rom ;I week

I l t *it v tli, Vs ;Iit! t u;! I I v i 1)i i t I'I inpt'd

p 1- t Ii i 1 I d t ' ( -t t UId g L wt r tit ,- I q k~ WI Ic

I t 111 III zt StI-I 7 t *L'I-IkL



;c, I llw I II- I I ,, ' I~ tI I!;t ;11) It. )Vcr~i I I, * lik po Iul Iat ill

li I bI H .1 I; I (a I c !wai I I a~i y

.82 Since 1879 there have been suibstantialI changes in Lake

Hurion's fish popular ions. Several native species (i.e.,

!'h it et i sht, t rout , and hcrr ing) pop)L i t ions dee] I med f rom 19 52

t o 1 9' chide L o intc reascd,onamo rc ia I f i sh in g and Jinivas iois o f

thle I ;impre y and i w i f ( . 'There aru approximately 170 fish

-;pec i s inl the Grea t Lake-s (Ira ina go systLem. Ruprcsen tat lye

import.a at pe enill the V ici nit y of Hammond Khav Harbor ;ire

nr snt~dinl ,iahl 1c2. Nim. spec ies are idont ified as haiving

thi-ci! cd or ,ndnwred statt us in nort horn~Lake Huron.

*S ict I i slssph ic rcguiariv consume bunt 1 i c organ isms,

-1%, mA *11 in 55c t larvae , ('rutlS W'eanS, :111d lilt I I uses

str-omc i ,-;!I such ais sai mon, are prci ma ri I %' pisc ivorous

t Illt, clw at rtos14t oI t he ir I i fe cvc Ies . inshore regions of

west ,cis 1. :k Hiiron ilving ;ind-graivcl b ottoins ;, rocky shoalis,

llcstnivkl glowths- of large acluit ic plants, art. potential

a:gromid.-s1') fa (-veral fish spec is.- F ti lii I ites r e pre seniit:e d

i, iT1 I de ; i k r (('a t ,,,t ,ido')w scul Ip in (Co ttidae)

I. l: I i tt r w tr5 (, (ldaoc) , si I t (i snor idie) , porchm (t'ercidac)

t''tt 'wt ch PlirCop)S ilc) , aind Irriiiag (Climpiid-i, .In order

I iv ia. i ina S t I t 5 i ah ;111,1 c iii od I i sherv

f Ij ~ t i1(1 ili l 'le l it ,it ' i t lie Il llm~ m l ai ' I i i t ill w i I I

Vt 5 ..1W - -



l".~I FI SH SPF(AI S RECODKI) IN TilE VI[CINITY OFL
HAMMOiND) BAY IIAIIOK (1Erom ''ReIreiwentat ive

Imporl jut Spec ie-;, Michij-,igl Wttv re-nu5
OP~ i II , I

SCILNli (ic.. (X)MMON NAME S TATU S

L~iko, SLurg 1kn LII
Wl ;tucker c

*Longnose slicker c

Ahi-wife c
Lake (uerriuw 'I.

Short 10SC O''i

,!Shortja FO i50I

*: ' ':Llkt, wl i it t i !11C

SI I i l' ;c 1; C

Spo t I ii I

l~uitri ck I eb I Cl 'IC

R.co I ir II howt 1 t

YC I I ow05 .-iin 1IC
Yel ow perc lol

T(roia pe rel C.

La1ke Irout
[,Ii ii bow t routi C
firown troutC

1 '. 1 soi mollC

Ch i Iwl() o,;lI Ili ti

t I I I

At ~ ~ ~ ~ T Ilc r-u s I (wi p :I i

)c p I r t en u -t N i t i I Il r t I C, lilt 1) ti Ii I

I t 1i 111 t L i II Il I I I

0 'K

or -lot

or1



2 .84 Coho Ia mon were mt nduced to la.kes Huron and Miiih i g.-11

to h -Ip control the al1ewi fe and to provide ;a game fish. The

amontti of stream spawning is very 1limi tedi; co nsequiently , ma nxiilkim

lake popul at ions depend o hatchery plant ings. As thle ice

brea ,, tip in late March, open-water coho activity begin.,, in

sent torn Lakes Mich igan and Huron. Coho rema ins in shallow

waters as 1long ;is waiter temperatutres remain in the mid 50's

(Fahrenhit); they avoid rapid temperature changes and are

I ikc I v fouind :i t depth)Os of 200 Ceet (61 in) or mere. As stirface

wat ers warm abovo 60' F, colie move offshore into deeper waters;

h~v J ilv, they are uisna 11v sveiral miles (kmn) offshore.

2.85 Chinook sailmon ailso appear in offshore waters abot

mid- tulv through September. Chiinook may~ be fon I in openl wateor

in s )ring and earl v sutmmor , mfli4rat i ng to pircnt t reams by I.ate,

Jul1y. In ear Iv September Oiitv move, iipst*Irt.om t, ;pawn. Thllis

spec. Les pre fers 50-) _)' Fand a rt simi I ;i r ,Io , coit I il men inT1 hab i ts

and )re feronces.

2 .86 Rainhow troutt wore lot roilizctd to tei 1.,16 Hilronl 11d

Mich i gan a rea i n 18 76, an11d wire !; ub) ect to pop) q ii at i on dir- I ~c
from the lampr-cv andl overf ish in.c. Rici-nt I.i-,pIr-v tontr-Ols ;lnd

f ish inc rL t sr ict ions have aI I lOWOdI aI 1p I i t iiin ro, bound. R1 i n-

bow 'rout aIre ;adromeiis ; a I 4troam-horn ra i nhow ( I-.1 yea;rs oil d

haviagp reached onot 01 ho' Grkat la;kes,, t al-zen in ai Si Iv(,r.' 1 ook

and is then cal lef-d aI st tciIihad. Steelical usmal Iv orient

them wilves in shioal areas swpt ILv currents". iHue si are

p r i n Iy ;I sr ing s piwneor,. , riiiin i ng iip-st rea:m to,)llf du ir ing

Apri I through eairly May. Siome f i s;i do mne 1.1 1 1 isi

*Sept mber )nd October. In lajte. spring and stimmeitr stel h11id canII

* norm il lv be found iin open w;iter!- within ai mii (t1.6 kin) o f shore

atdopthis of less than 50 Fe et I Tm

* -I0-
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.87 The tempera ture-sensi.t lye alIewife is currently the

lominant, fi-sh species in Lake Huron. High populations,

relative absence of predators, and effectiveness as a filter

feeder has given the alewife a competitive advantage over

:-ertain native and introduced species (herring, shiners, smelt,

diyi, and bloaters). Consequently, the alewife has been

responsible for major changes in the Lake's foodchain, and is

the overall principal forage fish for major Lake predators.

2.88 The birds of the Hammond Bay area comprise two

groups--those which are permanent residents (Table 13) and

those which migrate and/or form temporary breeding colonies

in the area (Table 14) . A total of 95 of the more common

representat ive species which are associated with shorel ine

and marshland regions arotud Hammond BaY arte 1 i;ted in these

table ;.

2.89 Bi rds cefmilon to thte area canli bc roilI',d into cat e ,,ries

determi ned h v the ir habitaits. B irds whichi fecd pr imair i v

along thle shore I ine tre Lite s~indp iptrs , k il ldti an 11d plovers-

normally 1oUndC during the summei monithls. Bi rd-; aissociated with

o pen ho d i en o )t i atecr a r~ mo st Iyv li v in it; dutic ks, ,;o' a s g re e sI

mergsr s.s~ipgllne' n u g IL lhe1'n 'rhse diving

ducks normnallyv frequent the, (;rcit L~ACS trtc the winter

months, Often rouin inl open water near Ow e itchor areas.

Several -;pecios of nd Is and tcems alsk, oenpIV this Irc.l.

*2.90) A total oI S' I )sIi les 1 n mmmalI

recorded in 'lab Ii il reprk-sent t no, i n I lo- Hamimond flay

a rea. Some (d tw~ 102 anillmalI-. maJy rio If nope r 1le hIIon inl the

vicinity.

400
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TABI. 1 1. LIST OF BIRI)S TIIAT STAY THE YEAR

ROUNI) [N TIIl, NORTHERN MICIGWAN AREA

SCIENTIFIC NAME COMMON NAME

Col lnus virgianus Bob-White quiil

Bonasa umbellus Ruffed grouse

.':, OZnus coluhicus Ring-necked oheasant

... ,.oheZa minor Woodcock

.,ziaOs argentatus Herring gull:;
L.rus deZawarensis Riag-billed ,ulls
Sfi,'ix varia Barred owl

Bubo z,'rminianus Great horned owl
(Otus asio Screech owl

C ;. O toaxa aadia Saw-whet owl

i.f '/ Of.OP Cs ery throcepha Ous Red-headed woodpecker
zy,., a.,:S p cs,:Tev:s Downy woodpecker

7 v:rca tes viZ 7osus Hairy woodpecker

, ."z C.rietata Blue jay

', ., s I,'. w~zchrhychus Crow
.u ,>;:c too atnie~api7 a Black-capped chickadee

*x. o :'¢'s Tuft titmouse
," u',Z~on sts White breasted nuthatch

'tt, "mai usis Red breasted nuthatch

;:;'d ujZmias Brown creeper
".',u:e bz ma :'s Winter wren

:,. UsatN2II Golden crown kinglet
, f, cI'OPuM Cedar waxwing

' ''w .": x?,r' ,7jq Northern shrike

* , ~ PIPar Starling
, moot 's "Mouse sparrow

Rose breast ed grossbeak

*'v: " "o Evening grossheak
y'uy;p tuwP Purple f inch

S,' 4,.: , -(;old finch
(,mmon rdpol I

,J'-, ,, 1," ,l te-'o red iI

Source: A.O.I1 . , 1)')7.

.7
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TABLE 14. LIST OF BIRDS THAT ARE SEASONAL
RESIDENTS OF THE NORTHERN MIGHICAN AREA
(Nesting or Migratory)

SCIENTIFIC NAME COMMON NAME

Phloeotomus piZlcatus Pileated woodpecker
Tyrannus tyrannus Eastern kingbird
Myrarchas ciinitus Crested flycatcher
Pct-,hlidon Bank swallows
Progue sabis Purple martins
Troo Zodytes aedon House wren
Dv,,'tolZa oaroliensis Catbird
T ,xosterna rufern Brown thrasher
Fkncs t icas miajratoriWu Rob in
H7;7ocichla migratorius Wood thrush
F.:'7o _i 'hTa muttata Hermit thrush
HtJo ,[l aa aGwi (;ray checked thrush

":i:'a " s.'ns Vcery
il' uebird

oa ,; Black and white warbler
,, , .Black throated warbler

* '::" '(I I"' " I?,(a Yellow warbler

: ,,;' fus,:., Black burnian warbler
, ,' .4 U Y' ' 10(', (I r Z 1" Is Oveii bird

4:'' a cn,7YU Meadowlark
,A.:. 'ii' :s r in-c'n Red wing blackbird

?'i ' "ur'ua Orchard oriole

,,' ' / h, Baltimorc oriole
L':'; , ,. .', ' , ' Brewer's hl',kbird

,'J "'';:" 7'.Xt?' Brownho;hd ,d ((whi rd

, ' ;;?• z ,, 7,4 . ', ,": Grack I c,

k1, h' i , , Scarl et tluage r

,in " . 
*nd I digo hunt ing

Tree sparrow
, : ' - , 'rinz Chi ppinp sparrow
", "* 1.,2 " White crowned sparrow

T, '.Z White throated sparrow
,, '."" " ',, Fox sparrow

. .. . " Snow buntin g

Common tern
,. ,o, Yellow bill ed cuckoo

".'',,,:: ,',k'a ~ah ni~ Black billed cuckoo

. .oft inhued Next Pg'eg'
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TABLE 14 (Cont'd.) LIST OF BIRD)S THAT ARE SEASONAL
RESIDENTS OF THE NORTHERN MICHIGAN
AREA (Nesting or Migratory)

SCIENTIFIC NAME COMMON NAME

Nui--t- nyoctcei Showy owl
A ztrostomus vcoiferas Whip-poor-will
Chordei ec virP jia nits Common nighthawk
Archihvhus co lubris Ruby-throated humming

bird

cer!mbaelucoz Belted kingfisher
o0ote uratue Yellow shafted flicker

A~~~ ooz Lris Ring-necked duck
I arnerio-anms Redhead

~iZ /7 ~Ql~ii~lCU&2Canvas-neck
17': z k3Great blue heron

.,q xwtt American eggret
Snow goose

~.'V! 'SC~2SBlue goose
~.~h~ensjsCanada goose

'oHauo Whistling swan
?~u7.'.r~usLeast hittern

~ ~ American bittern
i2.,'r ; U"ti(-orpqx Black-crowned night

hit- ron
.i~~M I' I alrd

~ z~r4f~pc HI c k, duck
GI adwa I I
B, IIdILtU

"Z 'U# P iota i I
'a. ~Shovel (c r

* S~tir~ \ ( ~ ~9C)
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TABLE 15. MAMMALS OF TllV HAM',ION I AY AREA
(Some may no longer he found in the area)

SCIENTIFIC NAME COMMON NAME STATUS

Oond,,Iura -ristatus Star-nosed mole lC
Somcx uoIcreuns Masked shrew C
Blarina byovjoanda Short-tailed shrew C
Cas t,-i caudensis Beaver TE

-' ws amerianus Snowshoe rabbit C
xi7rias striatus Eastern chipmunk C
14armota monax Woodchuck C
Spermophilus Thirteen-I ned ground

tridecemlineatus squirrel C
Peromyscus ?eueopus White-footed mouse C
icro tas p,-nnsyZvanicus Meadow vole C

Ondatira zibethicus Muskrat C
Mus aluseuZus House mouse C
Zapus hudsonius Meadow jumping mouse C
Erc ".h zon iorsatun Procupine TE

,,cnrcoazrqenteus Gray fox C

Black bear TE
p Raccoon C

Long-tailed weasel P
Mink P

s North American Badger C
'/,' sa w.'w River otter UC
' ,1, "' ph tis St ri pod skunk (7

Bobcat UC
S ,ir-nZnus Wh it e-tailed deer C

East em cottonta il
',P - " ra bbit C

(;
2 ,zii g: slLrnuc Northerni flvin sqtiirrel IC
,z .'z ., * ,,a'4o husordo4,'l Rvd sq'i irrt' C C

LHP'i.? G~ r; iiof (y s cli ii rmr c'
,7', ,om a w 'ans Southern flyinip sqiiirrt, I C

Pi +. , 
,,,.,, 7'. pine orrn Pine vole

,1 ',;y , ,jln(o sfl Red-backed vo, IC
:,:(I ' 'i",;1 ; ,"no-i mu Wood land imtnp ip mouse l(

' .'f ,'t.''t l P, Z ;': 1Lcast wt'I,i ,' I(C
,att*t, ",v? u ,'m nor: Ermine, P

= Common TE = Threatened or I'ndang red
'iC= lVncommon Species
' = Protected

iource: Long, 1974.
"-7/4-.4.

.1

"a

I I . . ... - . . .,~ ,LII - ':' . ' -- r , , • '' ,, ,. - ,, . - -- .:-



Recreation

2.91 Of Michigan's 36.5 million acres (14.8 million ha), 19

million acres (7.7 million ha), or 52% are classified as forest

land. The Forestry Division of Michigan's Department of Natural

Resources administers nearly 3.8 million acres (1.7 million ha)

of state forests, while the U.S. Forest Service administers

about 2.6 million acres (1.6 million ha) of national forests.

2.92 Northeast Michigan offers the sport fisherman an

abundance of opportunities. Lake and river fishing is

excellent with brown, lake, and rainbow trout; large- and

small-mouth bass, pike, coho; and perch being most prominent.

Lake trout, native to the Great Lakes, are most commonly taken

in spring and fall. Inland lakes, rivers, and streams support

a variety of species, including yellow perch, northern pike,

and walleye. Chinook salmon have also entered into Lake

IHuron sport fisheries. Sport fishing off the breakwaters

in Hammuond Bay Harbor is popular with both local and seasonal

fishing enthusiasts. Additionally, a boat launching ramp is

located in the harbor for use by the public. Until the early

1940's, the sport fishery was stimulated by lake trout abun-

dance. Fisheries have suffered the effects of overfishing,

alewife competition and lamprey predation. Restorative pro-

grams began in the 1950's with the application of selective

poisons in lamprey spawning streams and the plantings of

lake trout and other predator species (coho and chinook sal-

mon, and steelhead trout in 1967; and lake trout in the

-75-
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early 70's). Approximately 14 nil I ion trout and salmon were

stocked in the Great Lakes and inland Michigan waters ;1

1971.

2.93 Northeast Michigan is famous for hunt inc. ind

Hunting for white-tailed deer and small game s;,i,

snowshoe hare, cottontail rabbits, and tree 8,iiyr, , I

many people to the area. Good habitat condit in , , p'r

small game hunter with some of the best rutte cd 'r , .. ,i

woodcock hunting in the 'tate.

THREATENED OR ENDANGERED SPECIES

2.94 The Report on Endangered and Threatened l'larit Spe, is 0

the United States (Federal Register, .une 16, l1 76) ha' been

consulted. There are no known species of rare, ondanvtiered or

threatened plant that will be affected by the proposed !,raiect.

The National Registry of Endangered and Threatened Ild life and

Plants (Federal Register, October 27, 1976) was consulted for

species of fish and wildlife. Nine fish species are identified

as having threatened or endangered status in northern IL ike Huron

as listed in Table 12. Five animal species are listed is threaten-

ed or endangered, three have a protected status in Michihan, and

five are designated as uncommon. The proposed Project will not

affect these or other rare, threatened, or endangered s-,ccics of

fish or wildlife.

* ) -76-



3. RELATIONSHIP OF THE PROPOSED AC2TON TO LANDI USE PLANS

3.01 The United States shorelands of Lake Huron are located

entirely within the State of Michigan and have a total mainlan I

I nI, th of about 634 miles (1,021 kin) . Some of the

comr unities from Cheboygan County south to Arenac County incli le

Macinaw City, Cheboygan, Rogers City, Alpena, Harrisville, anl

raw s City.

L.0. Use and development of this shore is for seasonal and

peri.inent residential housing, some agricultural use, and

tort s lands, particularlv in the northerly areas.

.0. Shoreline development in this region was examined in

The Great Lakes Regional Inventory Report - National Shorelin(

Stut>V, which includes the Hammond Bay vicinity. The area of

stuy extends from the Straits of Mackinac to the southern

border of Arenac County, encompassing the shoreline Counties

of Cheboygan, Presque Isle, Alpena, Alcona, losco, and Ai enac.

Tab e 16 represents the land use data resultoing from this study

for the coastal subarea; land uses have been divided into

maj,,r categories for evaluoation and clarity.

1.0, Overall, residential lands constitute nearly 40% of the

tot .1 Colstal subarea. Industrial and commercial uses take up

on1 .7', and agricultural and undeveloped lands account for

11' Public buildings and related lands occupy only 0.8% of

tile stud etd shorel ine Parks comprise 7.27, and forest arteas

mak up the remaining 37.47. There are 5 commercial b;,rlrrs,

: 12 ecreatilnal hoit harb()rs, ;n( on(, electric ptwr ',

;ilo ig this stretch ,) I (-().st lii,'.
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'.0W) lalv l0 :Ilso show:i a )Loi;l oh 24.3 miles (38.8 kin) of

j)Uh it-, non-federal shoreland in the study area, 239 miles

(382.4 km) of private land, and no federally-owned lands along

the shoreline of this subarea. There are no national parks or

recreition areas among the Lake Huron shorelands. Extensive

recreational use is provided by both state and national forest

lands, although these areas are not managed exclusively for

recreational purposes.

Land Use Within the Zone of Harbor Influence

3.06 Development of the Hammond Bay Harbor area was very sparse

prior to 1938 when the highway was constructed. Most of the

land near the harbor is still undeveloped. The parcels that are

currently held by individual private owners lie just north of

the h rbor on either side of the highway and along the shoreline.

These parcels were platted prior to 1961, perhaps in anticipation

of harbor development.

3.07 The State of Michigan owns the land at Highway Point,

which is adjacent to the harbor. Here, the Michigan State High-

way Department maintains a roadside park with picnic facilities.

The land for many miles inland from the harbor is heavily

timbE red and is owned by the Abitibi Corporation, a manufacturer

of limber products. Little or no development has taken place

nor is any expected in those areas in the near future.

3.08 Based on estimates by local realtors, county equalization

offi(ials, and various private citizens, land values of

lakefront property range from a low of about $100.00 to a high

of about $125.00 per front foot for lots suitable for

-... -79-
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building. Assuming a minimum usable lot depth of about 200

feet (61 m), the value per square foot is about $0.50. The

usable depth is what is left after deducting beach and

unstable bluff areas.

3.09 As the lakefront erodes, some lots eventually become

unbuildable because of insufficient depth. Property in that

case declines rapidly to the point where it is basically

worthless. In most cases, structures situated in areas of

high erosion are either allowed to depreciate as the time of

eventual loss nears or maintained until it becomes necessary to

move the structure. The cost of moving an average single-family

dwelling is estimated to be about $10,000.

Relationship of the Proposed Action to Land Use Plans

3.10 Much of the shoreland that would benefit under the

proposed plan has already been platted, and a few residential

structures occupy the developed lands. The State of Michigan,

under the Shoreland Protection and Management Act, has no

control over shoreland already platted and developed. Its

effoCts %would not eliminate unwi3e development in developed

areas subject to erosion.

3.11 The Corps proposes to mitigate erosion damage attributable

to thc Federal navigation structures at Hammond Bay Harbor.

In doing so, existing lands will be stabilized and the present

condition of erosion, which is interfering with the residential
use of the shoreland, would be alleviated. The result of this

effort would be the ultimate protection of (.x i'-kt ilug; ald

antic ipated resident ial development alonp, tin- I hiurom ,;hOre
i)' -80-
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iorth of Hammond Ba\ lIarbor to Pond Point. Thus, mit I ga t ion

,I eros ion dimage us ing a n art if ic ially-filled groin wouild

nhanee and encourage the current local land use for the

irea affected.

t.12 The U.S. Fish and Wildlife Service operates the Hammond

lay Biological Station along the shores of Lake Michigan, 10

ilometers south of the Refuge Harbor. This station is in-

'luded in the national registry of ecologically worthy sites.

ecause of its unique location, isolated from effects of human

levelopment it has served as an experimental ecological re-

;erve study site. It will not be impacted by this project or

my presently proposed land use development occuring as a

"esult of the Harbor of Refuge.
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4. EINVIRONMENTAI, IMI'A(r OF TilE PROPO..ED ACTION

4.01 The effect (impact) of the proposed action on the

existing environmenthas been thoroughly analyzed. In this

section both beneficial and detrimental environmental changes

that may result with implementation of an artificially-filled

groin are discussed. A qualitative and, wher(, possible,

quantitative approach is used to identify the direct and

indirect effects along with various intangible factors.

4.02 For this statement, evaluation of the environment al imp. ct

of the proposed action is accomplished with the aid of an imp. ct

matrix as shown in Table 17. This matrix was cnnstructed in

rmanner enabling the impact of specific aspects of the action n

certain environmental factors to be rated. As noted, there a (

I particular aspects of the action which will have some impaci

on one or more of 23 identifLible environmental fLctors:

construction of the groin, construction of the heach-fill are,

and the resulting modification of the shoreline. Each impact is

quantifiably defined in terms of a set of two numhers placed n

the appropriate matrix box element coinciding with the action

aspect and the impacted environmental factor. The two number,

are separated by a diagonal line. The upper left-hand number

defines the magnitude (i.e., degree, extensiven('ss, scale,

probability of occurrence) of the impact upon that part icular

sector of the environment. The lower right-himnd number weights

the importance (i.e., significance) of the impact as it re'at, s

to the specifics of the action and of the existing environmeni

as a whole. Both numerical ratings are on i scale of I to 10

in accordance with the following word weights:

A

- -82-
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. . .- _i @ , & •L ' • flw • . _ _

LEGEND: ACTION ASPECTS CAUSING
IMPACT IMPACTS/FACTORS

Magnitude Rating 4-4 4-4 M 4,4

Mari n0 a 0 ,-A
Elemert 1"4 - 4. "

Q 0 0 J.14 M) W

M. -- '4.(lUY

Importance Rating 00 04) 0 4 0 )

1 Shoreline Stability 6 6 I I

Accretion 3 1 3 32 2

E rosi~ 5 5 6 6 2 2
Benthic Habitat 7-I7 -5 i I I 2 3

Benthic Organisms 1 , - 2 1 __ 2 3

Water Turbidity j Y3IZ____ 2 2

Water Quality 2 2

0 Piankton , 2 2
Aquatic Plants 2 2

Fishes -I - 2 2

errestrial Vegetation -4 - 2 2 3
-2 -2 -

5 Birds ~--2 2 _ 2 2

, -2 2
Asir Quality -i G 2 2

aNoise -5
S-2 -2

SShore line Serenity ~ --~ .- ~ ____2 2

Aesthetics ~- _ __ 3

Recreation 4I 21 2> 3
Desirable Community Growth 4 5 1 1

Land Use 4_ 5 ____ _

E~mplocymen t 11 12 2
1Property Values I I

S. ructures .... _ _ - 6 2 3
a

Positive (+) 3 13 17

IMPACTS/ACTION Negative (-) 16 16 0 3?

TOTALS 17 19 13 4 9 c
aRepresents the total number of potential positive (+) impacts, I.e.,

th, number of filled element boxes without minus signs.
bRepresents the total number of potential negative (-) impa, ts, i.e.,

tho number of filled element boxes with minus signs.
LRepresents the total number of potential impacts, I.e., the numbe-r of

filled element boxes.



Rat hij Numbers Magnitude or Importance

I Insignificant

2 Minimal

3 Minor

4 Discernible

5 Moderate

6 Significant

7 Substantial

8 Great

9 Major

10 Extreme

A minus (-) sign preceding a rating indicates that the impact

is negative or adverse. If no minus sign is assigned, then

the corresponding impact is positive (i.e., a plus sign is

implied). Only those matrix box elements containing a

diagonal line and two numbers represent an impacting situation.

Box elements which are blank or empty represent no impact.

4.03 To illustrate the difference between a magnitude rating

and an importance rating, the following examples are given:

Example 1: A particular action may reduce

substantial erosion and be given a magnitude

rating of 7; however, if erosion is quite

common in the area, then the alleviated erosion

(due to the action) is probably insignificant

in terms of the normal total and could be given

an importance rating of 1.

Fxample 2: A proposed gro!, might be of such

design as to have little or no ffect on the

-84-
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normal passage of littoral drift. Hence, the

possible occurrence of neighboring accretion and

erosion problems (as a result of the structure)

would be insignificantly remote, i.e., magnitude 1.

If, however, the design were to fail for some

unknown reason, the resulting effect might be

major, i.e., its importance might be 9.

4.04 In addition to the 23 environmental factors presented in

Table 17, other factors were considered during the evaluation of

action-caused impacts, as required by Section 122, P.L. 91-61].

Careful assessment of these environmental factors in light of

the proposed action concludes that they will not be affected.

Such factors include: commercial and industrial uses, desirab e

regional growth, community cohesion, displacement of farms,

public services and facilities, civil works, displacement of

people, and archaeological and historical resources.

4.05 Due to the relatively remote character of the construction

site, environmental factors such as commercial and industrial

uses, public services and facilities, and civil works will not

le affected. Desirable regional growth and community cohesion

will not be noticeably impacted due to the fact that very few

people live on the affected shoreline, or even within Bearinger

Township (67 people in 1970). Farms and local residents will

not be displaced by the project, since construction is proposed

for the immediate harbor area. The State Historic Preservation

Officer and the State Archaeologist have been contacted and

concur that, bised on a preliminary assessment, no impacts to

archaeological or 'istorical resources will result from the

proposed project.

-85-
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4.06 With respect to the proposed plan, the impact matrix

displays 49 potential impacts (most of which are adverse) as

well as the magnitude and importance ratings of each. As noted,

no rating is larger than significant (6). Environmental factors

impacted to the largest degree are shoreline stability, erosioti,

health/safety and structures. The pattern of minus values

and plus values indicate that all negative impacts are associa ed

with the two, short-term construction aspects; the majority of

positive impacts will result over the long-term associated witl,

modification of the shoreline. Essentially, the short-term

negative impacts associated with construction are necessary in

order to bring about the long-term benefits of shoreline

stability and mitigation of harbor-induced erosion.

Construction of a Rock Groin

4.07 This action aspect involves the short-term construction

ictivities associated with placing a 150-foot (46-m) long rock

,roin approximately 700 feet (214 m) north of the harbor

tructures. 'File groin would extend lakeward in a direction

)erpondicuilar to the bluff line to a maximum water depth of

lbout 3 feet (0.9 m) below Lower Water Datum. It is expected

hat the groin will be of rubble-mound construction using

imported rock as armoring, and he less than 20 feet (6.1 m)

4ide at its base. C(onstruction will require a 100-foot (31-m)

long, 12-foot (. 7-m) wide access road for trucks to oh. i vwr

•roin material. A .small, 12-Foot (3.7-m) wid( rut in it,

xisting bluff will he r(.quired to prvid(. ;accs.s to thii , oh

trea. Groin const rue ion will req ii re eithe-r a sho re--h;j oid

- rane, an access road on top of the groin, or a rock ,rinevor

A hat will aid in placing the armor rock covering the roin.

-86-
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In a~dition, approximately 40 truck-loads [delivering about

300 (u yds (230 cu m)] of groin material will be needed to

built the structure. A total number of about 4 construction

work rs (a driver, equipment operator, foreman, and a super-

visor) would require about seven working days to complete

construction of the groin.

4.08 The short-term action of groin construction will not

impa(t the long-term environmental factors of shoreline

stability, accretion, and erosion. Instead, the overall effect

of a groin where none previously existed is the modification ol

the shoreline, which has long-term effects on these factors.

Such impacts are discussed later in this section.

4.09 Construction of a groin involves the placement of large

re-k. in the littoral zone. The benthic habitat is predominantly

cobb e and gravel at the proposed site for groin construction.

Appreximately 3,000 square feet (280 sq m) of benthic habitat

will be smothered and destroyed during groin construction, and

bentlic organisms associated with this habitat would likely

perish as the rocks are placed. However, this represents a veiy

small portion of the large scale benthic environment, and the

advelse impact is expected to be insignificant.

4.10 As groin construction materials are introduced into the

near: ;hore waters, a certain amount of turbidity will result.

Such turbidity will be temporary and occur mostly near the

shor,, where effects of waves and turbidity are common; impacts

will be of minimal magnitude and insignificant importance. Water

qual ty will be negatively impacted on a temporary basi, by thi

incrtase of suspended solids during groin construction. Oil

and ue] spills are expected to occur in insi gn ific; nt ,jroin t,

duriiig groin construction. The general good qualiity l u r( :,a

wate-s indicate that stich spills will be of insigni i;,Tut ill", ( ;I(t'o

-t-



4.1 I As turbidity is increased and water quality is decreased,

secondary impacts would result to plankton, aquatic plants,

and fishes. Due to the brief and temporary nature of expected

turbidity, these impacts will be insignificant. Numerous

other aquatic regions are available for utilization by

plankton, plants, and fishes; therefore, the importance values

of these impacts are also insignificant. Since the project

will necessitate construction in nearshore waters, a potential

impact to fish in the area will result. As a mitigation

measLre identified in Section 1, construction will take place

after late June and prior to mid-September, and will avoid

further impacts to fish and fishery activities.

4.12 Groin construction materials will be delivered by trucks

arrixing from an inland quarry site. Approximately 300 cubic

vard& (230 cu m) of material is expected to be needed for groin

construction. Since the average truck can carry about 8 cubic

yards (6.1 cu m) per load, about 40 truckloads (200 = 37.5)

of gloin materials would be required. The trucks hauling these

mateijals as well as those used to deliver (and ultimately

remoxe) the groin construction equipment would enter or exit

the irea via U.S. Route 23. This additional traffic and its

attezding wear and tear to the roadway structure can be expected

to rsult in a very slight increase in highway maintenance

requirements, the magnitude of which would be insignificant

compi red to the normal. Moreover, consideration of this impact

is ol insignificant importance from the stand point of negligible

cost to the Michigan taxpayer. A 100-ft (30-m) long by 12-ft

(3.7-m) wide unpaved access road will be used for vehicle move-

ment between US--23 and the shoreline construction site. Its

* preparation will result in the destruction of about 1,200 sq ft

(112 sq m) o[ terrestrial vegetation. While the magnitude of

this impact will be discernible, the importance value of this
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impact is rated as minimal due to the abundance of vegetation

in the area. Following construction, the soil compacted by

the trucks will be tilled and replanted, as recommended in

Section t. Local birds will likely be disturbed by construction

activities and r, lated noise. Due to the temporary nature of

such an impact, magnitude and importance ratings are minimal.

'4.1- The health and safety of nearby residents will be impacted

y g-roin construction, as noise and traffic activity will persist

tor some length of time (about ten working days). Since the

onstruction activities will lead to a mitigation of shoreline

erosion and will benefit nearby residents, it is expected that

they will accept such interferences. Motorist safety on U.S.

Route 23 may be hampered somewhat particularly at the junction

)f the highway and the construction site access road. Magnitude

10d importance values of this impact are expected to be insigni-

tjconL in view of the smal L number of trucks involved and the

exclusion of construction vehicle activtiy from weekend peak

iha' t raffic periods.

.1 -4 The use of trucks and other equipment, as required during

, roin construction will result in exhaust em4 ssions and a

I oa i "Cd dec rese in a ir qua Ii ty . The magnitude of this

impact is expected to be minimal due to the relatively low

inlount of- exhaust emfissions. Considering 40 truck-loads total

r -i hont 6 I oa da per I t ck-day (depend in g on disa Li Wce to quarry

site), groin onst rluc ion would take about 7 working davy;

(assuming only (,n1 triok is Wlsed). This r(e ion ho)ists vwry

;ood a i r qua I i t y ind t he I lmp r.l ry ;nd Ilo l i z,d na t ure oI

--xhtlni,;ts indicatt ;an ilnpict of ins i piW i t imp)rtance.

'.) . l i- i pmelt noi so wi I I a l; adverselyV ivlipact the envi ronlmlll

4 it tlit, coustru tin site. For groin construction alone, a



1truck is expec ted to iarm ye(_ our e an hiour or so;( t or a h( it/

days . Noise impacts are expected to he disrern ib I e in ing1,n itkide_

with an impOrtance rating of minimal.

4.1lb Shorel ine serenitY, aesthetics, and recreation will be

adversely impacted due to groin-construction activities. Fo r

thle ( urat ion of thle projeoct , eqo ~ipinent no ise aind tire moeL p~resenlce

of gioim materizi1 vill be disquieting and unsightly. The proj ict

has I een pro posed for in it Lation in the summer between late Juno

and ii id-Sep temibO r. Thus, sumML r residents ind v is itors w5iiil he

at fet ted . 'tile overalli inipar ts af fecting-, these environmental

tac to rs %,ill be tempor:] ry and l ocal Iized , resull t 1mg in ratings of

d isc k rnib Ic magnitude, but ins igni ficant importance.

1.7 G;ro in construction will require the emploviment of' about 4

Conls! trCt ionl workers . thiercbv, enhancing tire overall empl oyment

p icn re . However, oni v an1 ins igoif icnt impact will be real ized

due ;o the ro lai vel v small scale and temnpera rv mature of the

prop 'sod projectc.

Coenis, ent i on o f 1-- a 0i~ ic,1 1-.i I Area_

14. 1 8 The Second r ct on as pert invol ve,, the pl aroment ol about

(lt'f) cIII) : va -, rds (2 , 300 CU M) 0 1 impo)r teUd beaZch f ill to the

north of thle groin. Tihe 4310-foot (137-m) strotchr of eroding

bhUC1 e\tenlditug northward f xom the g-roin to the existing shore

prot. ci ion strict-Ur(S sWOUld receive the fill material. Con-

o t rl t 10! WO ii d hr i d-up thle boachi to a 3-foot (I. 9-mn) he ight

lI ve w it hi t he ox i St i ng ' sheor 1e 1 if r I nitinal construct ion would

exte rd thle sh~oreline in this area an ave rageof 60 feet (18. 3 in)

Like-.ard oi its rsntposition. 011i v onle suich fill process5

will be roqi roil. The total L ime reqIii red( 1(or hearir W I

leti it1ics is e 1 (. ['d I )( l i hiblt To~ inonithi and vill

Mi t - conclr-'w- IV 4 with 1' . -- --i-Li il



4.19 The number of truck-loads of material required for the

beach-fill program can be calculated as follows: 3,000 cubic

yards (2,300 cu m) of material is needed; an average-sized

truck can carry about 8 cubic yards (6.1 cu m); therefore,

375 truck-loads -3,000 = 375 will be needed. Considering

a truck may make 6 trips a day (depending on the distance to

the quarry), 63 truck-days 1 = 62.5 will be required.

Assuming construction will last one month (20) working days),

then at least 3 trucks (63 3. will be in use full-time

during beach-fill operations. This is in addition to the

single truck working 7 days that is required for groin

construction. Three additional truck drivprs will be needed,

bringing the tota construction crew for both groin construction

and beach filling to 7 workers.

4.20 As with groin construction, beach fill is a short-term

construction activity that will not, by itself, affect long-

term shoreline stability. Reach fill will modify the shoreline;

associated impacts are discussed in the next subsection.

Accretion is affected by beach construction in that the actual

placement of material on the beach can be considered accretion.

A beach will be created that is about 450 feet (137 m) long

and 60 feet (18.3 m) wide, resulting in a benefit of minor

magnitude and insignificant importance. Htarbor-induced erosion

at the site of construction will be eliminated along the

450-foot (137-m) stretch of beach. The magnitude and

importance values for this benefit will both be moderate in

t h i case.

S4.2 rh placement of foreign material along the shoreline

Swill , understandabl y, impact the exist i h, Iab i tat . In it ial

placement of 3,000 cb ic yards (2, )(1 1 T TI) in the 450-1 o t -

by-6O-foot (I l7-m-v- 18-m) zo ,. wi 1 r yr Iabiout 27,00)0 .;,,,.rc

"I ,

.. . . . .. .. . .. ... N ; .. .



feet (2,500 sq m) of benthic habitat. Natural processes of

wave action and littoral transport are expected to distribute

this material to a configuration according to shoreline

equilibrium demands. The final configuration is difficult to

predict, but it is believed that some material will migrate

Lakeward of its initial placement and cover an additional

10,000 sq ft (930 sq m) of benthic habitat. Thus, a total of

about 37,000 sq ft (3,430 sq m) of benthic habitat will even-

tually be covered by the beach-fill aspect of the proposed plan.

4.22 In order to minimize the overall impact of placing material

in the littoral zone, it has been recommended that the required

fill should match the characteristics of the native material

as closely as possible (as outlined in Section 1). Considering

the area involved and the type of material to be used, the impact

to the benthic habitat by this action aspect is expected to be

moderate in magnitude. In view of the great expanse of benthic

habitat in the regions that is similar to the proposed con-

struction site, the importance value of this impact will be

minimal.

4.23 Benthic organisms will be smothered by beach fill

activities; all organisms that do not escape will likely perish.

Although the number of organisms thus affected is presently

unknown, such wave-washed and gravel-strewn habitat areas are

normally considered to be quite rich in aquatic fauna. The

use of fill material with characteristics similar to the

natural condition will facilitate recolonization of benthic

organisms and reduce adverse impact. The magnitude of this

impact is expected to be moderate. Since many miles of shore-

line of this type exist in the region, the importance rating

for this impact is minimal.
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4.24 As wave action redistributes the beach fill material,

the smaller, lighter particles will likely become suspended

in nearshore waters. Such material is expected to be no smaller

than fine sand, which has a relatively fast rate of descent in

water. The resultant turbidity will thus be temporary and

loca~ized, resulting in insignificant impacts. Water quality

will be insignificantly degraded due to increased turbidity.

The ;ource for beach fill will be a quarry site within the

region that supplies clean, graded material.

4.25 Plankton and aquatic plants will suffer secondary

adverse impacts from increased turbidity. lHrwever, such

impacts will be insignificant in magnitude and importance due

to the temporary and localized nature of the turbidity.

4.26 Certain fish utilize the nearshore area of Lake Huron

for :;pawning and foraging; beach-fill construction presents

a potential adverse impact to such fish species. In order to

mininize the effect of the proposed project, it has been

recortmended by Michigan's Department of Natural Resources,

Fish.ries Division, that construction take place after late

,June and before mid-September. Within this time frame, con-

struttion would most likely minimize impacts to fish and fishery

activities. Any adverse impacts, should they occur, would most

like y be low in magnitude and not of any significance to harm

the iocal fauna.

V. 4.27 Beach construction materials will be delivered by truck,

as previously noted. Two access roads are currently antici-

pated connecting U.S. Route 23 with the construction site.

One access road was previously considered in discussions of

groin construction; it is anticipated that this road would
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ilso be used to deliver beach fill during this secono aspect

of construction. In addition to this new road, an existing

hard-dirt driveway connecting Route 23 with the shoreline near

the mid-point of the erosion pocket is available for use.

Following construction activities, both access roads will be

tilled and, if necessary, replanted with vegetation which will

provide a matted root. impacts to terrestrial vegetation are,

therefore, expected to be minor in magnitude and minimal in

importance.

4.28 As calculated previously, about 375 truck-loads would

be required to accomplish beach construction. Assuming a

20-day period for beach fill, approximately 19 truck-loads

20 = 18.8) would arrive at the site in each 8-hour workday,

indicating a truck arriving at the site every 25 minutes

19 =.42). This additional traffic on U.S. Route 23 will

result in a slight increase in the maintenance of this roadway

structure. The actual increment, however, would be immeasurably

small and equivalent to an impact of insignificant magnitude

and importance. Such traffic, combined with other light

equipment necessary for beach construction, will result in

localized and temporary impacts to the shorebird population.

Impacts are considered to be minimal since the activity will

probably last for one month and many miles of adjacent shorelile

are available for shorebird use.

4.29 The health and safety of local residents and tourists

will be endangered by the increased truck traffic on U.S.

Route 23 and other as-of-yet unidentified rout,-leading from

the quarry to the construction site. Due to the relatively

remote character of the site, imp;icts are txpected to br

insignificant in inagnitude and imlmrt ;Im .
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.30 Air quality will be degraded on a localized an, temporar)

cale by exhaust emissions from trucks and construction equip-

lment. The magnitude of this impact will be minimal. Due to

the relatively unpolluted nature of Presque Isle's air quality

the importance of this impact is considered insignificant.

'+.31 The use of light equipment on the beach and the arrival

f a large truck every 25 minutes will certainly increase the

noise lvel at the site. Noise impacts will be moderate in

i'agnitude and minimal in significance. The serenity, aesthetic

(uality, and recreation potential associated with the shorelinE

will also be degraded due to beach construction. Since

implementation of the proposed project is recommended for the

summer season, the shoreline will probablybe in use by beach-

strollers, bathers, fishermen, and other persons seeking outdoor

enjoyment. These factors would be impacted to a discernible

magnitude by beach construction. The importance of this impact,

however, is deemed insignificant.

4.32 Employment would be enhanced insignificantly by this

action aspect, since at least three truck drivers will be

employed full-time for one month.

Modification of the Shoreline

4.33 The third action aspect is really a result of the first

two. Shoreline modification involves the concept of changing

the current shape of the shoreline by placing a groin and heacl.

fill where there was none pr,vious]y. This aspect considers

the long-term impi icrations of alterintg the current near ;lcccre

processes to t i(ct ;i uhanL iii eron;icn tren(s.

A'd
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4.34 A natural balance between shore erosion and .ccretion

is maintained by the physical laws of littoral transport.

The, resultant state of dynamic equilibrium is referred to as

she(reline stability. Pr:ior to the construction of Hammond

Ba" Harbor in 1962-1963, the shoreline between Pond Point and

Highway Point was, overall, a stable one. Since harbor

construction, shoreline stability in the area has been

disrupted. Thus, the object of the proposed plan is to

mi igate erosion, restore natural accretion trends, and

ul imately re-establish shoreline stability.

-4. ,5 The action aspects of groin construction with artifici; 1

fi I combine to mitigate harbor-induced erosion. The groin

is necessary to prevent the further transport of littoral

dr ft into the accreting harbor fillet. Without the beach-

fi 1 process, the shoreline north of the proposed groin

woild erode to the extent of providing enough material to

fi 1 the groin through natural processes. An estimated

3, 100 cubic yards (2,300 cu m) of material is required to

fill the groin. The additional area of land loss needed

to provide the material is about 9,000 square feet (840 sq m.

This would require (without the beach-fill aspect) an average

re reat of 5 feet (1.5 m) by the contributing 1,800 feet

(5)1 in) of shoreline. Thus, beach fill will modify the

shireline in such a way as to save this 9.000 square feet

(8'40 sC! m) of land.

4. 16 lmpauts re ult ing frrrn itch iction ,irt, benefici,.1 and

ar considere d t be sign if icant for bth i ,srel ine ,t ihi I it'v

an] erosion. Accretion wil I merely be r(.turned to a natural

rate in order to t;alance the erosion. Thus, the shor,,ine

will not experience net accretion, but will rather h,

* -96-



returned to a state of dynamic equilibrium. Impacts to

accretion resulting from shoreline modifications are expected

to be minor.

4.37 The stabilization of the shoreline will have a secondary

beneficial effect on the adjacent benthic habitat. As erosion

abates along the 1,800 feet (550 m) of shoreline north of the

groin, the nearshore benthic region will also become stabilized

to a minimal degree; such limited stabilization is insignificant

in this region. Likewise, benthic organisms will benefit only

insignificantly from modification of the shoreline.

4.38 Currently, shoreline trees, shrubs, and other such

vegetation are falling into the Lake as erosion continues. A

stand of trees lining the shoreline north of the existing

protection structures are threatened by a receding shoreline.

Implementation of the proposed plan and the attending

modifications of the shoreline will serve to protect these

and other vegetation types. Impacts will be discernible in

magnitude and minimal in importance.

4.39 Landowner concern for eroding properties would be

diminished to a certain degree by a workable erosion mitigation

plan. This would result in benefits to those few residents

and owners involved with lands north of the proposed beach fill.

Impacts would be minor in magnitude, but significant in

importance.

4.40 Modification of the shoreline will have conflicting

impacts on the factor of aesthetics. A new beach and the

abatement of erosion will improve the general aesthetics of

4 the area. However, the existence of a groin in the nearshore

-97-
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Ol1' wi I be aesthet i cal ly displeasing and unnatural. The net

I feet on areal aesthetics will be a benefit of insignificant

,egree and magnitude relative to the current existing situation.

lhe improvement, however, cannot be expected to replace the

iatural beach beauty which existed prior to harbor construction.

.4. 1'ecreation will benefit to a discernible degree from the

ew groin and beach area. Sportsmen are expected to utilize

he groin for fishing; the beach area will be excellent for

un-bathing and beach-strolling. Since many miles of such

horeline do already exist in the area, and in view of the

imited tourism here, the importance of this impact is minimal.

.42 In anticipation of a much more developed harbor and

oating facility at Hammond Bay Harbor, some of the shoreland

o the north of the harbor was platted for seasonal residential

tructures. Alleviation of the current erosion problem in this

lhallow bay will allow further expression of the small community

n its growth: more of the shoreland will be suitable for

"esidential development. Associated impacts will be discernible

.n magnitude and moderate in importance. In like manner, land

ise will benefit as would community growth--residential land

:se would be enhanced.

,./,3 Property values will most certainly benefit from the

rosion-mitigation plan. Current shoreland values range from

0 per front foot, for land that has eroded to a point 411

;! iselessness, to $125 per front foot for good shoreland. About

,00 feet (120 m) of lake frontage has eroded to such an i xtnt

hat, with the potential for continuing damage, it must I),

,onsidered worthless. Another 600 feet (180 m) will probably

" -98-
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lIace such a demise it the present rates continue for the next

50 yVars. Beyond this combined 1,000-foot reach (300-m) is

another 800 feet (240 m) which will decline in value but

remain buildable. If erosion is stopped, or even substantially

reduted, values of the land in all three categories will

increase. The possible increases in front-foot value are

assuried to be $100, $50, and $25 for each respective category.

Beneiits will be discernible in magnitude and minor in

impoitance. Structures that are currently being threatened

by erosion, such as those shoreward of the existing protection

stru tures and those further back from the eroding shoreline

(e.g., U.S. Route 23), would also benefit to a discernible

degrie by erosion mitigation. Importance values for such

benetits are rated as insignificant.

CONSRUCTION GUIDELINES FOR ENVIRONMENTAL PROTECTION

4.44 In accordance with Guide Specifications Civil Works

CoInstruction: Environmental Protection (CE 1300, June 1973)

all tmitted water, atmospheric, and noise pollutants will

bo ii compliance with Federal, State and local .6tandards.

.rim
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5. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOID)ED
SHOULD THE PROPOSAL BE IMPLEMENTED

5.01 Most of the impacts expected to accompany the proposed

project are negative. However, the magnitude rating and the

imn~ortance values for the most adverse impacts do not exceed

moderate (5) and minimal (2), respectively. On the other

hand. several of the beneficial impacts resulting from the

project have magnitude and importance ratings of significant (6).

5.02 All of the expected adverse impacts will accompany the

construction phase of the project. The rock groin and beach

construction actions will destroy a total of 40,000 square

feet (3.700 sq m) of benthic habitat and organisms. Water

turbidity and quality will be temporarily degraded on a localized

scale. Such impacts will, in turn, affect plankton, aquatic

plants, and fish. Delivery of construction materials will

result in the destruction of about 1,200 square feet (112 sq m)

(if terrestrial vegetation.

5.03 The use of trucks and other heavy equipment during

construction will result in impacts due to noise and exhaust

emissions. Approximately 415 truck-loads of materials will

be required for the project, in addition to the light equip-

ment used for rock placement and beach construction. Air

qualitv, birds, noise, and the health and safety of shoreline

residents will be negatively impacted. In addition, the

construction activity will result in negative impacts to

shoreline serenity, aesthetics, and recreation for the duration

of cosrcin t is significant to note that nearly all

expected adverse impacts will not continue after necessary con-

siruction activity has ceased.
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6 ALTERNATIVES

6.01 In reviewing this statement and reflecting upon the pro-

posed action, certain alternatives will no doubt come to mind

concerning the mitigation of shore damage in the Hammond Bay

Harbor vicinity. Alternatives do exist and were given due

consideration while formulating the project plan. The planning

t~am selected twelve alternatives for special evaluation.

I:ich alternative was assessed for its primary beneficial and

alverse effects on environmental quality (EQ) and national

c:onomic development (NED). Secondary consideration was given

t the beneficial and adverse effects of each alternative on

social well-being (SWB) and regional development (RD). Alterna-

tive plans were categorized as non-structural or structural,

as follows:

Non-Structural Alternatives

1. No action

2. Riparian zone management

Structural Alternatives

3. Modification of navigation structures

4. Complete removal of navigation structures

5. Protective beaches

6. Feeder beaches

7. Nearshore nourishment sites

8. Continuous armor protection

9. Groins at shoreline damage area

10. Artificially filled groins at shoreline damage area

11. Offshore breakwaters

12. Offshore breakwaters and beach nourishment

1 1 -
4!
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6.02 In reviewing and assessing these alternatives, it is

impo-tant th-t the following facts be considered. The Section

III authority states that the Corps of Engineers is authorized

to s-udy and recommend the mitigation of damages attributable

to Fderal navigation works when equitable and in the public

inte-est fully considering the preproject conditions and

tangLble and intangible benefits. This authority is not

inte ided to provide mitigation measures of such magnitude as to

approach the extent of protection usually associated with the

development of regular beach erosion control projects. As part

of tie Section 11 Study of Hammond Bay Harbor, alternatives

to t ie proposed action were given individual consideration of

their applicability under the authorization and compatibility

with existing and future economic and environmental factors.

l'h1, 18 summarizes significant impacts associated with these

alternative plans. Environmental Quality (EQ) and National

Economic Development (NED) are considered as equal national

objectives. Social Well-Being (SWB) and Regional Development

(RD) are secondary objectives under EQ and NEID respectively.

6.0" Alternative 1: No Action. A "no-action" alternatiye is

available for -;election under Section 111 of Public Law 90-483.

By taking no action, Federal project expenses are minimized

while a refuge harbor is maintained. Existing shoreline erosion

and accretion trends and property losses would be perpetuated.

TheIe woUl d 1e no mitigation of harbor-induced erosion damage

in the vicinit%, :ind Federal responsibility for damage would

cont inue. If iocal concerns invest capital in shore protection,

loc; I economic resources would he diminished. Selectiol of the

no-; ction altern;at ive shoul d ho r(-; , i v d fr r cases whe-r, (,thier
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alternatives are unsuitable environmentally and economically.

6.04 Enhancement of environmental quality would continue as

accretion areas provide for recreation. Erosion, loss of land

and vegetation, and littoral instability would continue to de-

grade the environment. A "no-action" alternative would perpet-

uate the destruction of beaches, land, vegetation, and submerged

nearshore rocky habitat (by accretion). Continued property

loss and property value decline in areas north of the harbor

would result in owner concern and adverse impacts to social

well-being.

6.05 Alternative 2: Riparian Zone Management. Regulation and

management of shorelands is normally a prerogative reserved to

state and local governments. Traditionally this might include

zoning, subdividion regulation, building codes, ordinances,

permits, acquisition, taxes, condemnation, and evacuation. The

State of Michigan Shorelands Management and Protection Act of

1970, as amended by Act 270, Public Acts of 1974, provides that

until July 1, 1975, all local units of government (cities, vil-

lages, counties, and townships) which are situated along the

shores of the Great Lakes may zone any shoreland and land within

their jurisdiction. The State Water Resources Commission shall

determine if any zoning ordinance which regulates a high risk

area adequately prevents property damage. The Commission had

18 months after the effective date of the Act to prepare a

plan for the use and management of the shorelands. Additionally,

the Commission had I year to make an engineering study of the

shoreland to determine (among other things) the high risk areas

and to develop alternatives for the bst means of preventing

such erosion. By legislative Act Number 270 of 1974, the ef-
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fective date was delayed to July 1, 1975. The State of Michi-

gan has completed the designation of some high-risk erosion

areas in Presque Isle County, including reaches of about 1,500

feet on either side of Hammond Bay Harbor. No set-back regu-

lations for new construction have yet been set for those

reaches. As of May 1976, no regulatory actions had been taken

by Presque Isle County or by Bearinger Township in furtherance

of the Act.

6.06 The Corps of Engineers has no authority to establish zon-

ing regulations. It may, however, promote the practice of

riparian zone managei;.nt throu;h such means as establishing

public information and education programs, restricting the con-

struction of shore protection works in navigable waters, and

other non-structural actions.

6.07 Riparian zone management would not reduce the erosion

damage resulting from the harbor structures. It would, however,

decrease the likelihood of property loss and human misfortune.

Careful consideration of the probable effects of private shore

protection works before issuing construction permits would

minimize aggravation of erosion problems by private parties.

By conducting an active public information program about pre-

vailing erosion risks and methods of minimizing losses, the

public is more capable of making intelligent decisions regarding

development of riparian property.

6.08 AlternaLive 3: Modification of Navigation Structures.

The purpose of modification )f the navigatinn structures is to

eliminate or minitnize the interference of the harbor with shore-

land processes through redesign. Three pos,-ibilities in lide
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reorientation of breakwaters, a change in the cross-sectional

design of the breakwaters, and removal of some of the structures.

Since the erosional problems are mostly due to the disturbance

of littoral drift patterns, is is likely that the only effecL,.-,

solution would be to either completely reshape the harbor or

remove a large part of the structures. The first alternative

would be of dubious value without extensive pre-construction

model studies, and the second would probably destroy the ser-

viceability of the harbor as a refuge facility. Either would

entail large expenditures of capital.

6.09 Alternative 4: Cornlete Remoll of Navigation Structures.

tomplete removal of the navigation structures would result in

immediate mitigation of harbor-induced erosion north of the

harbor. The large north fillet would begin to erode and con-

tinue to do so until a natural balance and shape is restored.

Harbor utilization would be shifted to the nearest refuge

harbor at Rogers City. Submerged rocky habitat associated

with the navigation structures would be removed, temporarily

destroying benthic organisms at the site.

b .l Beneficial impacts to social well-being would eventually

result from reductions in erosion damage, property loss, and

Owner concern. However, the Hammond Bay Harbor was justified

as a harhor of refuge in the "chain of harbors" for Lake

Huron. Its removal would ;Iff(ct the' g-neral safety of boaters

in northwest Lake Huron by ainiti' at y ioereasioing the distance

to a smaill-craft harbor o;uil abl(- is a refug e. Removal shoii id

be based only on a showing o)t greater p'ihl ic hazard by its

continued existence than by its removal.
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6.11 Alternativu 5: Protective lc,a'hes. When constructed ill

areas of erosion, protective beaches are an effective means ol

reducing erosion. Depending on the quality and quantity of thi,

beach fill material, erosion can be completely stopped and

provide additional beach areas. Beach fill may be obtained

by using dredge tailings or borrowing from sand pits or land

quarries. The principal adverse impacts are the construction

nuisances. These include interruption of beach availability

and, if required, the presence of heavy earth-moving equipment.

To be effective at Hammond Bay Harbor, the shoreline would havc'

to be moved far lakeward or large fill quantities would be needed

annual ly to satisfy the littoral drift potential. Because of

the large quantities of fill required, the costs would exceed

henefits.

6.12 Protective beaches would result in reduced erosion, a

more stable littoral zone, and specific accretion areas. Pro-

tective beach construction, however, would result in periodic

locnlized turbidity and beach damage. Beach organisms such as

amphipods, tubificid worms, insect larvae, and perhaps molluscs

would be destroyed by heavy equipment operation and material

plcement. The land-fill borrow site used to supply required

materials would be degraded. Reduced erosion damage and

property loss would lessen owner concern. Protective bach.

would provide recreation and shore-protection areas. Periodic

heach construction activities would be a nuisance, interfere

with seasonal recreation, and disrupt shor,line aesthetics.

6.13 Construct ion of prote, tiv(i b,('acho. would reduce :,deral

shore damage rsponsibi1 ity and th(' :iecominpayinli economic

r(,soir((. ( drai ri wh i i I v i ii I ri n ii!)r. M,, d, r t

l,(,d .r;I e I)xp(,ns ,s; ;illd ;inno.i I r l I (-n i!;hI i 'n nt i t c ,, oii ld I,. ii-
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curred. There would be no net benefit to national economic

development since costs of this alternative exceed expected

benefits. Regional development would benefit from Alternative

#5 in that property loss would be reduced and a refuge harbor

would be maintained.

6.14 Alternative 6: Feeder Beach. The feeder beach concept

is similar to the protective beach concept, except that, in

lieu of distributing material mechanically along the erosion

zone, feeder beaches depend upon wave action to distribute the

material. A small decrease in relative effectiveness is

expected. Environmentally, this concept would result in impacts

similar to those expected for Alternative #5, but with minimal

construction nuisance. Like the protective beach concept,

feeder beaches will not result in a favorable benefit-cost ratio.

6.15 Alternative 7: Nearshore Nourishment Sites. The near-

shore nourishment concept is analagous to the feeder beach

concept in that material is placed for distribution by littoral

processes to the areas of need. The major difference is that

the feeder material, usually available as a result of maintenance

dredging, would 1'? placed in nearshore waters. Effectiveness

would increase as the material is placed in shallower water

but so would the placement costs. Generally, this alternative

is less effective than feeder or protective beaches, and is

not currently feasible at Hammond Bay Harbor since annual

dredging is not accomplished. Environmentally, nearshore

nourishment sites would have minimal adverse impacts. Despite

the low placement costs of this alternative, it has a highly

advorse benefit-cost ratio, especially in view of the lack of

any dredge site nearby.
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10 Es t .,1 i.shmei nt of ntarsliore nourishment sites would return

I ittoraI sta;ibi I itv, reduce erosion and land loss and provide

ireas of accretion. Turbidity would be temporarily increased

it the dumping site,and nearshore rocky habitats may be covered

with disposed material. Shoreline nourishment would periodically

lestroy plankton, fish eggs and larvae, and benthic organisms.

)wners of shoreline property w(,,'d be somewhat relieved by

reduced erosion damage and property loss. Areas of induced

accretion would provide further social benefits in the form

of shore protection and recreation lands. Periodic nuisances

would result from barge noise, lights, and traffic.

6.17 Nearshore nourishment , I ike protect ive and feeder beach

alternatives, would reduce Federal damage responsibility while

maintaining hairbor effectiveness. Alternative !7 would require

moderate iederal expense plus annual replenishment costs. Net

benefit to n;ttionil1 economic development are not expected since

costs exceed benefits. Regional development would benefit from

reductions in property loss and local economic resources drain,

and maintenance of a refuge harbor.

6.18 Alternative 8: Continzius Armor Protection. The degree

oi protection afforded by this alternative is very high. An

,idle(Itnate design would stop all harbor-induced erosion as well

i s any natural erosion. Continuous armor Protection would
deprive the littoral stream of its natural input from bluff

ero!; ion; this would cause t ho erosion probl em to move dwndrift

;nd tlhereby necessitate mor4e r protective work. Shore l)rt (ct cLion

of this type (such as rip-rip) is generally aestheticallv

unattractiye or, if designed to be more attractive, extremely

expensive (such as seawalls). Because of the extent of protec-

tion provided by this alternative, the scope approaches that
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of a regular beach erosion control project. Consideration is

warranted primarily by showing that damage Is wholly caused

by the harbor in the area where protective material would be

placed. In view of the exc~eptionally high cost of seawalls

further consideration is i..*ited to the armor (rip-rap)

alIternat ive.

6.19 Alternative #8 would eventually eliminate erosion and

loss of land in the study area. However, material demand would

merely shift to downstream shores, necessitating an eventual

continuous belt of armor protection. Material lakeward of sc

shore protection would be lost due to scour. The resultant

shoreline would include reduced beach areas, vegetation. and

sandy beach hiotic communities. Shore protection would also

limit lake access by animals. Benthic habitat and organisms

would be destroyed during armor construction. Eventual elimi-

nation of erosion damage and property loss would benefit

community well-being. However, shoreline alterations resulting

from this alternative would reduce available recreation beach

and lake access. The personal safety of boaters attempting

shore landing would be jeopardized. Continuous shore protection

would threaten the area's shoreline aesthetics and attractive-

ness.

6.20 Construction of continuous shoreline armor would be

extremely expensive. Such action would mitigate all erosion and

* eliminate Federal shore damage responsibility. Costs to the

Federal government would exceed accrued benefits. Alternative

Ilk #8, while eventually eliminating property loss due to erosion,

* would also reduce beach attractiveness and recreation potential.

Regional development would not suiffer significantly, since

harbor utilization would continue.
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6. 21 Altornait ive q:Groins aIt Shoreline Damage Area. Trhe

con1St rUCt ion 0 ire inis en tilIs excavat ion at selected si tes.

t-01 lowed byV placeMent of vairiouIs-sized stone. The shore pro-

te'Ct ion constructed privately just north of the harbor has

operated much Ilike a short groin. The beach to the immnediate

north has been nearly stabilized following its construction, and

the erosion hazard to the north was substantially mitigated.

Eros ion continued to the south between the shore protection and

the fillet and was probably actually aggravated. If carefully

des ig'ned, it single groin placedl near the first signs of erosion

north of the harbor would (Ilrohabl y stibstarit ja Iv reduce e-ros ion

to) the north over the long term, since some time would he

requi red for the groin to impound enough material to slow the

transport rate.

0 . 2 2lnstallatiin of a groin at the shore damage area would

!redUc'e local ized erosion, land loss, and bluff slough ing.

Groins provide increased rocky habitat and, eventually, allow

pockets of littoral material to accrete. Construction activities

would destroy henthic organisms at the groin site. Reductions

in eros ion damage and property loss associated with groin

const met ion would roi eve owner concern. Groins, however,

threa-t en shr ncas~tlttics, limit access to the lake, .ini

print personal sa eoly hazairds.

q 60. ; Alt erna-t ivi- #9 wouild reduce Federal shre(lm~ige reupori-

i 1 i Ii ity w1hi Ic (-1a; i [it ;:i in ung aI re fuge harbor. 11egiona I leve lupmteni

* wel d eneft f oin ederl l-inanced groin construct ion by the

me-dun t ion of pro pertyv loss and shbore pro teet ion requirements.
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6.24 Alternative 10: Artificially-Filled Groins at Shoreline

Damage Area. This alternative would be more effective than

unfilled groins. The added effect comes by artificially placing

fill material adjacent to the groin. It resembles, therefore,

the protective beach concept with the groins inserted to

eliminate replenishwent requiremexts.

6.25 This plan would replace the eroded sand beach, effectively

reduce shoreline erosion in the damage area, and limit con-

struction nuisance to a one-time occurrence in an isolated area.

these factors combine to indicate Alternative #10 as most

satisfactory to the interests of environmental quality.

Installing a groin and filling a 450-foot (140 m) reach of

eroded beach provides the maximum benefits without exceeding

Section Ill authority and is economically justifiable. Alter-

native #10 has been designated as the plan best suited for

national economic development.

6.26 This alternative constitutes the proposed plan and has

been described in detail in Section 1 of this statement. Impacts

associated with the project are presented in detail in Section

4, Impacts of the Proposed Action.

6.27 Alternative 11: Offshore Breakwaters. Offshore break-

waters would dissipate wave energy prior to its incidence apon

the beach. Erosion would continue until the area between the

breakwaters and the water's edge built up to a stable bottom

profile and a protective beach formed. Extended offshore

breakwaters would provide local protection in excess of that

provided for in the scope of Section Ill and would additionally

be so expensive as to make their construction prohibitive.
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6.28 Offshore breakwaters would reduce erosion, loss of land,

and bluff sloughing while providing increased nearshore rocky

habitat and areas of accretion. Additional shore protection

Would eventually be required, as erosion problems are merely

;hifted downstream. Littoral stability would be reduced by

)ffshore breakwaters, as would open water. Benthic organisms

lould be destroyed at the site during breakwater construction.

\s with other alternatives, reductions in erosion damage and

property loss would alleviate owner concern. Social well-being

would be adversely affected with breakwater construction as

it threatens shoreline aesthetics and reduces navigation safety.

1.29 Federal shore damage responsibility would be reduced under

\lternative #11, but extreme Federal expenses would result in

io net benefits to natural economic development. Regional

development would benefit from Federally-financed offshore

')reakwater construction by reducing property loss and shore

protection requirements.

6.30 Alternative 12: Offshore Breakwaters and Beach Nourish-

ment. Offshore breakwaters and annual beach nourishment would

accomplish all of that stated in Alternative #11, but more

rapidly. Nourishment would establish a stabl ')ttom profile

and a protective beach sooner than if equilibriim developed

from materials derived from bluff erosion.

6.3 1 Alt('rn:itiv e #12 is expected to produce elfects similir

to Alternatives 117 and #11. Offshore hrakwaters combi nd

,vith nearshore nourishment would restilt in mitigation of

,rosion damage caused by the navigation structures. The

nourishment would serve to alleviate the erosion downdrift
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..of the'structures. Extreme federal costs would result in no

net benefits to national economic development.

Selection of the NED and EQ Plans

6.32 Consideration of the aforementioned alternatives was required

in the selection of two semi-final plans: one which would

provide the greatest net benefits to the nation's economic

development (designated as the NED Plan); and a second

alternative that would result in the greatest net benefit; to

environmental quality (the EQ Plan). To facilitate an unler-

standing of the process involved in such selection, Table 19

presents comparative ratings of the 12 alternative plans.

b.33 In this process, each alternative was rated on a sliding

scale based on the degree of acceptability assigned for b)th

primary and secondary accounts. Ratings were determined

from the previous discussions in this section and from T;n)le 18,

Assessment of Impacts Associated With Alternative Plans. The

rating scale used in all cases ranged from one (1) to ter (10),

where a rating of "I" indicates the highest degree of

acceptability.

6.34 The NED Plan. Bold numerals were used in Table 19 :o

denote those ratings of highest acceptability (1, 2, and 3).

Based on both primary and secondary accounts, two alterna-_ive

plans are designed as potential NED Plans: Alternative 9,

Groins at the Shoreline: and Alternative 10, Artificial],-

Filled Groins. Over sixty percent of the maximum benefit

available accrues from preventing the loss of land and ;,- re-

ciation of market values. For this reason, mitigation i;- tics
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that minimize future eros ion produce the largest benefits. An

unfi I led groin would effectively stop erosion at some fut ur,

d.ate after continuing erosion had filled the groin. An

estimated 3,000 cubic yards (2,300 cua m) of material is required

to fill the groin. The addit ionail area of land loss needed to

provide the material is about 9,000 square feet (840 m) . This

would require an average of 5 feet (1.5 m) of retreat in the

contributing 1,800 feet (550 m) of shoreline. Since intallation

of a groin and refilling a 450-foot (137-m) reach of eroded

beach would effectively mitigate harbor-caused erosion, would

provide the maximum benefits without exceeding Section Il

aiuthority, and is economically justifiable, a filled groin

(Alternative 10) is designated as the NED Plan.

6. '35 The EQ Plan. Two plans surfaced as potential EQ

projects: Alternative 9 and Alternative 10. Two factors

received special at tent ion in rat ing plans in the environmental

quality account. These were the degree of stability exp(cted

and the extent of damrage to the natural setting associate(d wit',

the plan. A single unfilled groin would be favored were it

not for the erosion that would continue until the groin filled

sufficientlv to limit the erosion rate. The concern over

artificially filling a groin stems from several factors. Among

these are the destruction of submerged rocky environments,

construction nuisances accompanying distribution of the fill,

and a potential change in the character of beach material.

Since continued rapid erosion of the shoreline is considered

to he environmentally damaging, an artificially-filled groin

has been selected as the EO plan provided that certain features

are incorporated into the design and planning (identified in

Sct ion I as mit igat ion act ions).

- I28-
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I' Ian Se leect ion

. ) Ihe genera i philosophy of this study presumes that if

the natural shoreline trends have been affected by the harbor

structures sufficiently to cause environmental deterioration,

then a structural plan of mitigation is preferable to doing

nothing so long as it is not, in itself, detrimental.

6.37 Since the preferred NED and EQ plans are identical,

the alternative of installing a groin and providing fill to

sitisfv iCs immediate demands (Alternative #10) is recommended.

The constraints proposed by the IQ plan as conditions of

acceptance are considered to be reasonable design constraints.

Although they may affect the cost-effectiveness of the plan,

the benefit-cost ratio remains high.

4
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7. RELATIONSHIP BETWEEN SHORT-TERM USES Of, MAN'S ENVIRONMEN'i
AND THE MAINTENANCE AND ENHANCEMENT Of LONG,-TERN
PRODUCT IV ITY

7. 01. The proposed plan to mitigate erosion attributable to

the navi ga tion stIrutureWs at Hammond Bay Ha rhor w ill resuli t inu

mo re -;t ab i I i zed s;ho reIi n e, a re(duitC t i on i n s hore]I i n e re cesi ()t

and an i ip roved capacity for desirable conimun i L growth . lb 1e(

itotulre sheort- term uses of the proj ect area are expected to he

-imilar to Current seasonal residential and recreational

ut ili zat ion. The reduc tion of harbor- induced eros ion will not

narrow the range of b~eneficiail uses of the area. In fact,

residential and recreational usage will directly benefit from

the shore line stabilization expec ted from the proposed project.

7.02 Exist ing shore] inc, resident ia]ara will become

increasintgly more populair over the long- term, as,, the plopula.tion

c'onit inues to icrseand empli i o (isure lv I if1-s - t vI o

Lu]l ightened maintenance of Laike H'uron's shorel irok ;in,!-> iic

ripar ian tracts,, I f accompl ishied now, willI resuilt in ain i mproved

i'nV ironmen t for t u ture gene rat ions . Pre seni t 1,: , I a r -e r t rckes

cinu other V(egeLtat ion1 are fallI in,, into the lkprivaite property

NdI structures are being tlreateledl, and shnoel in(- resid,,ts

aie s;uf ferin g unduIeit cn-em n d f inanc ii Ibuirdens . 'Phis

cunli t ion Will he improved asa resiil t of the proj~ect.

I 0
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l, I I l KI AND COMMITMKV'A ()F RtFSOITCii

:i(t WOUILD MIK INVOLVED IN 1111. PRO)POS) ACTION SIWtuIlI
IMPIINPI NIT!")

1.i,, icretrieVable use of resources for the proposed action

ii, lue the commitment of time, manpower, money, petroleuii-h''s,!

ftUeIs, and groin and beach fill construction materials such as

rock and grave 1 .

8.0)2 fhe petroleum-based fuels to be utilized in the

Construction phase of the proposed action constitute an

irreversible commitment of limited hydrocarbon resources.

I.i kwiso, the time, manpower, and Iiltey required for the

prooct are, limited resources that, once committed, will not

he retrievable. Natural resources that will be irr'versibly

committed if th( project is implement el includf ;about 30) 'ut 1,

va rds (230 cii M) o I rock .groin flt)tcrial a iid aholh ut i,000 ,ctobi,

va.rds (2, (o) enu m) -t buach fill matri.il. C turaIl r,,itre .

such as archaeologiail and historicaI sites will not h

committed.

8.(01 About 0,0 Square feet (28(0 sq u: 1 natural benoth ic

habitat at the site of groin construction will be permanent lv

lost . Fill placement will change th character of the

nearshore benthic region coverintt abouat i7,, O() square feet

(3,40) sq in) foi some time; 1OWCVert' , rt(overy to a naturalI

"state will occur. Riparian tracts and assoc iatod lands,

Aat. :lthou',h atfeet4 od bv the propose t projiect, wil I not be

irrvcrsib)y cofinmiLted to ;a v specift* I. :ind i
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). COoRI)INATION, COMM,2ENTS AND RESPONSE

Coordinat ion with the Public and Other Age~nci1es

).()I Public Participation. The objective of public

i flvo vement in Sect ion Ill 'Studies is to insure that these

stdisrespond to public needs aind preferences to the maximum

.,xtk cat possible, within the bounds of Local, state, and federal

)rograms . In th. course of preparing this environmental

ttemen t , varioLIS pLeOpi familiar with the envi ronmental

-;et ting at Hammond Bay wi-re (,onto te(.d; must were- off icialIs

it -local and state government aigencics.

9.02 A public workshop was held in Rogers it'.- (n September

1,1976, for the purpose of providing informaition and

clarification of pol icy concerning Section Ill s,,tudies at

ihamlmond Bay. tDiscussions included details of the Section 1II

s-tudies authority,* the planning process, the erosion damage

qila'nt ification procedure, and of the methiodology of impact

Imsse,ss-m en t . The workshop alIso provided the Publ1ic and aill

int cres-ted partiles with an opportumnity to express, their view-

points, ask quest ions, and raise issuets hearin!g on thme e rosion

proib 1 em. Approximately 15 persons attenided time workshop and

ai grent deal oif information was exchnged. O)ne letter of

Comment was subsequently received, anid that letter and thle

Corps' reply are- shown on pageis B-27 throuiigh B.-30 in Anpen-

(lix Bi.

0.13 Crrvernflent A j(ymr i~ a ion. loxorm1 cal1'm.~nlei

agenc ies were contacted and] COT)91 Ie d r dr i T1- then " ri)'

p roble m a-i(1 environment al set t nf near !ammninrl Ba v"efi

ha r-ho r. The Pro sq ue Isl e County Roa-d G anniiss ion Olf f

suppl ied information on V.S. Route 23 and nresent tlmro2

e'ros-io(n. The County ElqualIi zat ion Depairtment, Rwi isirr



and tl~e County Recorder provided information on land ownership

and p-esent worth in the vicinity of the harbor. The County

Building and Zoning Commission was contacted for information

in current land usage and building regulations for the

iffected area. The County Clerk and the Presque Isle County

Historical Museum furnished detailed maps and historical

information on Rogers City and Presque Isle County.

9.04 State agencies were consulted on a variety of subjects.

Michigan's Department of Natural Resources (DNR) supplied

invaluable information on fish and fishery activities in the

vicinity of the harbor. The time of year for project imple-

mentation was designated based on DNR Fisheries Division infor-

nation, and will minimize adverse impacts to local fish

populations. Michigan's History Division, the State Historic

Preservation Officer, and the State Archaeologist were

consulted regarding potential impacts to cultural, archa.ological

or historical factors resulting from the project. The S-ate

Department of Agriculture supplied detailed climate data for

the study area.

9.05 Several federal agencies supplied basic informatice

without which the study could not have been accomplished.

Detailed a rial photographs were supplied by the EROS Data

Center and the Department of Agriculture, ASCS. The National

Oceanic an Atmospheric Administration oupplied climate Aata

:ad inform, tion on fish species of Lake Huron. The

Fnvi rnnmEn 'if Protection Agency furnished data on air an]

;ediment q, ility for Hammond Bay Harbor and vicinity. I le

(;reat lake Fisheries Laboratory of the Fish and Wildlil ,

e pr vided detailed information on local ecology ;d
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water quality for the area. The National Park Service (Keeper

of the National Register) and the Advisory Council on Historic

Preservation were consulted about potential impacts to

historic and cultural resources in the vicinity of proposed

construction. Copies of relevant correspondence are presented

in Appendix B.

9.06 Other pertinent data and information were also collected

from the Fish and Wildlife Service, various

agencies in the City of Lansing, and from the University of

Michigan. Consultations were held with representatives of

the Coastal Engineering Research Center, Corps of Engineers,

concerning erosion problems of the area.

Environmental Statement IDel i-veries

.7 Agencies and Officials. Copies of the Draft Environment. I

lr,paict Statement were sent to the United States Senators

and Rtpresentatives, the State covernor, concerned Federal

Ind Stat, agencies and local govrnments, interested private

organiz it ions, and concerned citizens. The Draft Statement

was alsol mailed in response to all requests. The addresses

of the requesting citizens or agencies were noted and these

interested parties )Iso received a copy of the Final

Environmental Statement.

4.08 Th, Dr;i f and Final Environmental Statements have been

';(nt to tlc . ft)l Iwing a cnc if-, and officials;:

Advi,,i)rv (C cmwilj i I .(i)rit i'ro:;rv:i

i; r ic cc# r 1rwi:--i j



Fede ral low, r Coimn.~ss ion

Great Lakes Area National Park Service

Great Lakes Basin Commiss ion

Michigan Area Council of Governments

Michigan Department of Agriculture/Weather Service

Michigan Depart mont of Coirmierce

Michigan Department of Natural Resources

Michigan De pa r tme nt of Pub lic Health

M ic h iga n Department of State Highways nd Transportat ion

Michigan Itis t or i calI Commission
-Office of the Planning Coordinator

National Marine Fisheries

PresquI~e Isle County
-Building and Zoning Commission
-Equal izat ion Department
-His to r ical museum
<nad Comm iss ion OffIice

State of Mi chiigan , Staite Archaeologist

State of Michiigan , State Conservation is~t

State of Michigani, State Historic Preservation

Coo rd iitor

U.S. Department of Agriculture
- Forest Service
-Soil Conservation Service

U.S. Department of Commerce
-Naitiona Marine Fisheries Service
-Nat ionalI Oceanic & Atmospheric Administration

U. S. Department of Health, Education & Welfare

1 .S. Department of' lising & Urhan Development

U. S. Department of the Interior
-Buireau (it' Otdotr Rec reat ion
-Fish and Wtldllfe Service
-Fish ;jind WIId Ii tc SuIrvey, ;rat Lakes

* F I.i slwri I ' ; Ibiora tory
-Ui.S. (G'o Iog ic il Survey



I
I!.S. Departme'nt of the Interior (National Park

Service for Invest iga t ions of Historical
Archaeological , and Paleontological Resources)

U.S. Department of Transportation
-Federal Highway Administration

-U.S. Coast Guarf

U.S. Environmental Protection Agency

Water Resources Council

,.09 Citizen Groups. The Draft and Final Environmental

'tatements have also been sent to the following groups:

Advisory Council for Environmental Quality

Federated Garden Club of Michigan

Michigan Audubon Society

Michigan Par s Association

Michigan Unified Conservation Clubs

National Resources Defense Council

Presque Isle County Chamber of Commerce

Sierra Club, Huron Valley Group

Sierra Club, Midwest Representative

West Michigan Environmental Actions Council

West Michigan Shoreline Protection Association

ommtents andl Response

).10 The following comment/respons, s,('t ion addres-ses i.rt ineot

omments and suggestions submitted by interested agenci, ,

•roups, and citizens. In total, 14 replies to the Draft Lnviron-

nental Statement were received. Copies of these replie- aro

presented in Appendix C.
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'FDERAL AGENCIES

Advisor( Cuncil on Historic Preservation

1. Comment: Pursuant to our responsibilities under

ection 102(2)(C) of the National Environmental Policy Act of

969 and the Council's "Procedures for the Protection of Historic

-id Cultural Properties" (36 C.F.R.; Part 800), we have

determined that your draft environmental statement appears

Adequate concerning our area of interest, and we have no

further comments to make.

U.S. Department of Agriculture - Soil Conservation Service

1. Comment: We have reviewed the draft environmental

statemert and do not have anv comments.

U.S. Department of Commerce - The Assistant Secretary

for Science and Technology

1. Comment: The enclosed comments from the National Oceanic

and Atmospheric Administration (NOAA) are forwarded for your

consideration.

U.S. Department of Commerce - NOAA, Environmental D ata

Service (EDS)

I. C omme.t : Storm w i pl;y an importaut r(l e in i

i'ir i~I. 'T I ,.virt mIij i .t;ic l -I'r., itc s (1. I I !1_ I '1 ,

"dlirc,( t ifm , ,;iidll~", 11 ( l r;it i ti ,I I,,ik (, ]llu r( ) !;t Jri 1,l j '

" .. ,'i~~c m idc.r.01b l, i f lti.wn P ()ii ! r (- , ,r .; H . '~ I i i,i i .i t , ,i, it,

-I
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towever, fails to give information on winds and storms in the

)roject area. The environmental statement would be enhanced if

(ata on storm direction, magnitude, and duration were included,

is well as information on the direction and strength of associated

;torm winds.

Climatological data are available from the National Climatic

C:enter, Asheville, North Carolina, 28801.

Response: As indicated in the climate section, prevailing

winds at Hammond Bay are from the northwest and blow predominantlv

in the offshore direction. Net wind transport of sands is there-

fore into the drift zone. Moreover, because of the abundant

vegetative cover and dominance of large sediment particles on the

beach, the amount of wind transport is slight. At Hammond Bay,

wave and current forces are the prime cause of erosion. Localized

itorms, of course, are one of the generators of these forces, and

paragraph 2.08 has been expanded to reflect the occurrence and

Frequency of these phenomena in the area. Distant storms (i.e.,

;torms remote from the area) also play an important role in the

,eneration of these forces at Hammond Bay. In determining erosion,

iowever, factors of relevant importance are the site-specific

iydraulic energy statistics as affected by all generators.

'eference is made to the U.S. ARMY CORPS OF ENGINEERS SECTION 11

)ETAILED PROJECT REPORT (DPR) ON SHORE DAMAGE AT HAMMOND BAY HARBOR,

MICHIGAN for a thorough presentation of these data. The conclusion

)f this report was that the southerly component of prevailing

hydraulic energy results in the transport of littoral materials

into the harbor, and that the presence of the navigation structures

negates transport out of the harbor, regardless of the direction

and source of the energy-inducing foices.

* -1 38-
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S 011 h yp. m tit - o I Connie-rye, -. NOAA, Environmental Research
LLo',lt 01 r J e,

1. Comment: Placement of a rock groin supplemented by a

leach fill appears to be an inexpensive way to mitigate shore

(amage caused by the harbor structures.

Analysis of ongoing shore processes in the Hammond Bay

rea neglects the role of currents. In the vicinity of Hammond

lay, the most effective waves are from easterly directions due

to the longest fetch. Littoral currents generated by easterly

%inds are from the soutb to the north. In the bay, however, an

;nti-clockwise eddy current exists which sweeps the shore and

oves the eroded sediment from north to south towards the harbor

tructures. Construction of the groin will deflect part of the

urrent from the shore and will shift the location of the eddy

lightly to the north. For this reason, potential of the

rosion will be shifted north and, depending on the effective-

ess of present shore protection structures, it may or may not

ewVlop erosion. A small clockwise eddy will form on the south

id- of the proposed groin causing minor erosion Just south of

he groin.

The main purpose of the beach fill is fast restoration ,)f

*roded sand beach. It will not diminish the erosion potential

urther north. Shoreline erosion at any pArticular locat ion is

complex phenomenon; however, in most cases, it does not depend

-n location of deposition. Therefore, assumption is not correct

hat without the proposed beach fill the shoreline north of the

roposed groin would erode to the extent oF providing enough
,iterial to fill the groin through natural processes (plr;igrapi"

'*.35). It appears that erosion nocth of the proposed bt ich fill

will remain the same with or without the fill and, as st t.& '

- 1 39-

Ad-i I I I 'i' I n I "" - i i...I l . . .. " '...



ill depend mainly on the efficiency of existing protection

itructures.

Response: Approximately 1,200 feet north of Hammond

ay Harbor, there presently exists a shore protection structure,

that was privately constructed. Since its placement, it has

)perated much like a short groin. Moreover, there is visual

vidence that this structure has served to mitigate erosion

lamage along a short stretch of the beach to the immediate

iorth. South of this structure, however, erosion has continued.

rhe proposed plan deals with the placement of a more substantial

,roin near the point where the first signs of erosion occur

iorth of the harbor. It is felt that a properly designed groin

it this point would, like the existing structure, substantially

reduce erosion to the north, but would have more far reaching

miitigative effects. There is admittedly some risk concerning

the possibility of newly induced erosion to the immediate south.

sediments between the navigation structures and the new ;,,roin

Aill likely undergo some redistribution, the end result being

;ome new stabilized state. Further changes beyond this rdistri-

)ution are not expected.

tecent visits to Hammond Bay Harbor visually attest to the

natural buildup of a sand fillet immediately north of the

iforementioned privately constructed shore protective structure.

Hence, if no artificial fill were provided as planned, erosion

to the north of the new groin would surely continue until a

stabilized fillet had evolved. Thus, the statement in para-

graph 4.35 to that effect would appear to be correct.

'" ' - 1 40-
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U.S. Department of Health, Education, and Welfare

1. Comment: We have reviewed the Draft Environmental

Impact Statement for the above project. To our knowledge, and

based upon the information provided, this project will not

impact to any significant degree on the health, education or

welfare of the population.

U.S. Department of the Interior

1. Comment: We have reviewed the document and conclu e

that it idequately considers those areas within our jurisdi tion

and expertise. We offer the following comment and suggesti, n

for your consideration.

2. Comment: Additional information could be provided to

better describe the fish species found in the immediate vic nitv

of the proposed work area. For instance, Table 12, page 68

impi'- that all fish species listed were recorded in the

vicinicy of Hammond Bay Harbor. This list, which was compiled

by the Michigan Water Resources Commission, includes "Represcnti-

tive Important Species" from large geographical zones. In this

case, Hammond Bay Harbor would be within geographical zone 2

as described in the Commission's list. Zone 2 includes north-

ern Lake Michigan as well as northern Lake Huron. Some species

in the list may not be found in the imediate work area planned

for the harbor. Atlantic salmon, brook trout and sauger, for

example, are not found commonly in the area as listed an, should

be removed from the list. Specific a;ampling of fish species

it the site would provide the most a;, urate list of species

likely to be impacted by groin constru,tion.

-141-
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Response: Atlant ic salmon, brook trout , and saugrl

ive' been removed from the list in Tahle 12. Also, the sciesi

eiac tot- rainbow smelt was in error and fie s been corrected.

oct note has been added tCo the table to reflect the fact thi!

tIe, Mich igan Witer Resourcv* Comminisioni ist. ing hiis been neil i-

ied is per your suggest ion. Regard inp thle suggest ion for

peL iir sampling ()f f-ish species, referentc is made to

,) the co rre spondlence received f roni t lw, "i h i gari Iepa r tis, t,

,,-i t ira 1 Re sources (D NR) concern in g Hairnmoi (I iheYt I .le r I to

_\ppeid ix B, page b-25) . It is to he n(. tedc the t . pr i or toa

nip Itmentat ion of the pro posed act ion , t h, !'. S . Io;rps of FrA<

ill consult with the Michigan DMR, L.S. !i-;h sod)( Wild I iii

ervice , and other concerned agencies anc a1f f i ci l s rger ir!-

his matter.

U.S. [Department of Transportati~ Os , dto~ ca Kw

-traion

I1. Comment : The draft EIS for the ri; t i ',:it ~Ii oi;f

lamage attributed to the Fede ralI iia v igiit ion st riotsrcc; :1

Aimmond Bay Harbo r, Michigan has beeTs "ij:(an 'e i

'omnen ts regarding the improvement . i .aon[aJn

Adidresses the poss ible effects thlis imp coo rw ait maw~ limeo ii

'1- 23, c, Federal -aid route.

U.S5. D~epartment of l'ransport;it iii - itedl St:itels(5'

1. Co mm- et : The Draft Environnt', ilmj t StL i' eV I

re fe renced above, has been rivi ewed b LL '

init we (if fer no commenits.

7 7nTL A



U.S. Environmental Protection Aenyj Region V

1. Comment: In general, we have no major objections to

he proposed action and believe the El" is adequate. We offer

he following comments for your consideration.

2. Comment: It would be helpful to indicate in the FinE l

IS the extent that high lake levels have contributed to the

ncreased erosion north of the harbor and their affect on t h,

outherly drift component.

Response: If it were not for the occurrence of high

ake levels in Lake Huron over the past several years, erosion

.orth of Htammond Bay Harbor would have been minimal. The lowe,

horcl ine levels are predominantly characterized by cobbles,

ravel-sized rock, and hardpan clay--all of which are moderatCe

esistant to the erosive forces typicallv prevail ing in the vc , .

.rodable sand materials, on the other hand, predoMinatto at th-

igher shoreline levels. Though wel I I ovurud with vegCt.r i(ico

,rd therefore less subject to wind transport , ; Ii ,rInd ri;iltc i 1',

-Ire not invulnerable to wave attack. 'rhe prininjry ingred ient

is for the lake revel to be sufficientl, i T ,ili for w,,,

runup to reach these sands, therebv renderin the materi ll: .1 u

,'andidates to become part of the littornr I' tream. Such be i ng

the case and if the navigation struct urro, wrc not present,

-iand movement to and from the shore wouid it b;lanced, and ton.:
term net erosion would be unlikely. But the presence of the

harbor interferes with this baIance by rest ricting, during

* Limes of northerly drift, the sand supply needcd by the shore! inc

* to the immediate north. Thus, high lake I ; tHairm nd li;",

n4 omt ri butt toI littoral dri ft and mak t I I(-r,,- ic I c 'r, on

144
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nassurvdly possible. Erosion becomes certain, however, witli

110 presence Of the harbor structures.

3. Comment: We have classified our comments on the

)rc~et as, Li) (lack of objection) and on the EIS as categorv

I (dequate) . The date and classification of our comments wil

)L published in the Federal Rea~ister in accordance with our

iigencyls responsibil itv to review other Agencies' projects.

4t, app rec iate the oJpe tUnitv to review Such a we I i-preparcd

raEt FUS.



M1i 1h i- 2io DL L artImont o I Na tora I Reso urces

(o'Mnnt We' have rev iewed tthe d rafIt environmental

I~r~n or tit propose d mi t igiat i Ln (f shIo re dIamage at Hammonod

;.iv kiarhor. We t flni thel staltemntL Ioo I IV aec opt able in

;c.Opet anld con t tnit.

2.Co-mmon t t ec ait at hod anal y, -s pro pa red by our Off lot

f Prog ram Rvviewd and Project C' ta rance, to prose i t s the Depa rt-

tient's views on this proposal .WeC fee1 Lill- loog term effects

,f the placement of a groin and fill ia-. haiVe eventual effects

)it the shiore I i no to the nor thi which lics be twuen this si to

ild P'ond Po in t Th'le so possil e f fet s .1W O~l d he eva lua ted in

iio re d Otat i I . The remainder of the commni.tts deal with conisidert -

l ons of- puLb Ii ccess , revegotation and corrections in the

Itext .

, ihe tn vi ronmen t a staitomen t, for the mnos t part , adequ ato 1'

10(1 comp re hens ivol y tdescr ibes the mit i,,pat i on project and

55001 iat ed impacts. However, there are pIT r tions of the doe omet t

'h iou need additiona information anti , rrect ions.

We (Ill nlot tool that- the ttwn i'ruhIctso: t ill

ossiIc impact () thle gro itt )n sio re I inT pri hh-m!i, bv;1 1 ii it i

I thle gro in and f il i iLt . I t i!; i nd i A - t j. l ist rosim %,I I I

w0 ;iiateLd a long, 1 ,d)00 Iett ol Jiorel int toI)1 to, eros -n

iortii of tie, groin placement (p;ige 91 .2.It it; not cii;lr

rom till information provided that t I 1 .i; Int groin anti fi II

ii I I not eve ntual Iv trainsfer thll. mot. 11shorel' ilot- eros, n1



11; ii I i t v siloll Id( he III() e xten i velIy examinIeti 1ll t Ile I ill, II

lI It omvenlt Since there i s aI poss i b I i I ity that the groin and

iI I may bring only short term relief from erosion problems.

I I etS o11 exi sting -.;roifls in s imilIar s Lttoat i ons along tihe

reat Lakes shores should be eval uated aind reported in thc

tatemen t

Respon Se(_ Re ference i=s made to t 1;.;. AE-IY Cl Wi)'

)F ENGINEERS SECTTON Ill DETAI LED PROJECT REPORT (DPR) ON

;HORE DAMAGXE AT HATMMNOND BAY HARBOR, MICHI(;AN for the analv-si:

ihhich led to the selection of the proposed plan addressed

ierein. Tilie analysis indicates that current shore Line erosf ion

ietween Pond Point and the intended site for the. groin will

aba 1),ted if the proposed plan is implemented. Expected

*ttects in this reach are elaborated upon in paragraph 4. 33

Through 4.43 of this document. Additional cliscu.s-sion is

iso provided in the response to Comment -i of tht:, i>S.epc-

iient of Commerce - NOAA , Environmental Resea rcii laboratories.

It is to he noted that the designated length ( i.e ., i , 30 Foout)

4f the subject shoreline stretch was in error In tht- Dr,'

4 atemen t and has; been changed to 1 .800 Fe

3. Comment: page 1i , p~aragraph 2-- s the aiceess c--

low in publlic' Ownersip , or can it h(cfl5 0ii -i ) WI-d t

clovid dl im ited fishin;Ig access?

-~~ Re spon se: Tb is quest ion is addre ssoe in AppenIi7:

pages B-27 through B-30.

La



-4. Comment : Page 11 , paragra-ph 3--The clean up should

nc lode mul ching and revegetation with plant materials which

:ill provide a inat ted root (such as wil lows or red osier dog-

'aed) to protect fUrther eroSionI.

Response: Paragraph 3has been revised to reflect

his suggested recommnendat ion. Also, paragraph 4.27 on page

14 ha-, been similarly revised. Prior to implementing the

roposed plan, decisions as to the necessity of replanting the

CCress road area-- with certain plant species will be made in

onsimiUtation with the Michigan Department of Naturail Resourctes

ind anY other interested agencies or officials.

5. Comme-nt: Pa-ge 14, Sect ion I.1I9-Some men tion shoul1d

W ma4de of the negat ive aesthet ic( jimpact of the, -atoi. TL is

iot l ikely that, tie heantV yOf a gro in will replIace the natuia

ea'ch beauty wh i ch existed prior to 1 96).

Pesponuse - e otlie t~ ic t s as's o i at ed wiii t h t

r(eTne Of the groin and fill aire discu-sed in pr>rp

.Won page 97.

6. Comment: Atlantic salmon (Saline salar) is not ai

oImm0n Species. It was introduced in to lake Huron, but is no

longeLr heing stocked there.

Rinbo)(w MneIt(SMeruIs eSpe Ian slhoul d ht, corrected

rceid ((snmorim; Pird;ix).

We w j mi I ; ;''~ I t hat I lit, ib. i I i .t a ilc

v i rtin)i' d , iii ii m ", rc( '( I i fI v '.1sllv ;)-rif -s

dmr" 'pcd . 7 I Io 11 r; 1,- c) Mn ii I~ I' M i



PeIoU iist ReV is iofls liIjvI 1een 1(1,l to IFable I12 ill

Ic-oic CYIII( WithI yolr commient is- k(-I I ;is withI Comment #/2 1)Lnt

orti h b t le L .. 1'epIao) rtnlent. (0 I the Intecrior.

7 . Luormmt- : Page 69 , Se t ion 2 .86--ft is , i nd i (Nited in

Itis paragraph that rainbow t roult ma'ke ut ll-t rea'm rtils ill Sept eu.-

le r and Oct oher and , after spawnijog, retuiirn down stream inl K:

Ind June. Actually, Mit-li ginm r, iinhow trout ar.c ior1man Iv

-pr in g spiwrlers , runn jug u p st reaml A pr i I t h roti I), (-I rIlv M.1%' to,

pwn . It shonuld be noted, howt-or, r r~ jot sm ihd ~

R~es~onse : ropna ph lv- . h zno i qk-0 toe rt

lie suggested c Ian I ica ion .

8. C ommnent L: Pag)('is 7, Set ion 29-Ilie Wt) sel (t-I:

lionl Id read ''Lake Huron ' '' , rather thani ''L.ik&>1ir

;port Ihishieries. AlIso, i i tile last sotot -moc( (,I t at jagt

il4tr t967, add ''and la-ke' trout in the v;irt '- ,PWs''.

Response :Pa rzgrapli 2.92 h I-o 11 14 ne ac cord iol

9. Comment: Page 85, Sectjon /#.(K--Jn this argril

tuICh Factors ;is commlercijal iand inui- I a,: -, .. 2- i ab

regional growthI, c-ommlun i ty couheioon, - I t ,;ii a ;I- ted Is5

unvironiiitat fac tor'- . These( ar- not tn vrit nt ti;Iact or,-

mit rathier, et ononiica I Factors.

R t-sjI)( ns- I -: 1-ii' a to)rs roI I- i i i 1. I- ia-t ts-U

.l -Ipu I 'I / ul . lii4 11 1 i i r I t I ' i h-. ' ,0 - -

i t it, ' o i o ( m l '111I I 111t ' 1~ '1 1-



AS i FOC rtt.' ) Vy itL' in )L (C) 010 Nit i 011A I

11V llOTM011 .11 C Vo A ~ i CA t ;'.crll~l I1

il L Iude illov rVU7 riL C0111i ic it i- oll or rt.p or t oil

p I tOs) S i t Or IC tJ Zi ~lt it'll ;ll ( It I I 'r M ij Or 1 de ra I
Itt iOILt i5 g'n i t- I l Slt lv V ;I I-I I t ill I thit (I l15 I i t v o It

HA ~~i' I. lTilt -AU r ii lcs li ittirl;I l't thUS e

t t i I C 15 ii v rvse I I t h the elptrt; it o O i i ; I 111 ; t h

en v i ;V t r fll;IV t i W 0 r t it IC ;it rI) 1:i - lC t i i t

i (t ild hoi)tL t , t i c re torI1 t i I 1 t i ti (- v i i .- t it I CIid

Lit 11v, l i cS;Il I l t c il ill 5 l)ioI o gA (II cii c.~ 11 :1 il 5

11It Ig~ is Pt it t.i I t s it I i i t i , I r f s i -c th ,

v i romm~i) t jI t ;i c- or

-iil i' t a -, i v r m I J- r ,. t. ~ -n o i, t ; it1



Response: Paragraph 4.23 has been appropriately

-evised.

12. Comment: Page 93, Section 4.26--The list sentence

;hould be rewritten to read, "Any adverse impacts, should

hey oc,-ur, would most likely he of low magnitude and not of

;ignificant degree to harm the local iauna".

Response: The last sentence ot paragraph 4.26 has

,een rewritten as suggested.

13. Comment : Page 119, Section 0 .12--Thi s paragraph

hould spe cify the type of aquatic ir a;s wi rh could 1)-,

ost as the result of this operation.

Response: Beach organ i sm.s .uh ti- .s:Hii , . w, rr:

nsect larvae, and perhaps mO I I l.e. arce ti 1 vpI , ( , ry.iit. i,.lW

hat would be lost as a result ot heavy q uipmen opcrat i,:I

md material placement activities associatL, withi thne art crrra-

ive of establishing protective beaches. rhi:P informatjiP i

Ween incorporated into paragraph 6.12.

Michigan D)epartment of State Hi'hw _ysm fy nspo_. i

1. Comment: A biological invento 2 , • 1 :

1nClided. Small special environment a ir, !4,.:rl I I Co ( "

lich igan beaches. Many haive been iii , ", .

tr t iclos and p;ip'or!. Others airf- V , I ' i

Iowever, * no Ctmlp it]' inventor/ 11;1'; I'V ' , ' TI. , ,

iltarel:r , ilJer: r(lte n('es irs' iv:i l

ifI eet. d s i t i , the, rearder b; no I,.: . , lI ,

1 the commun it ies present withoit i 1,i.,t

i - 1 5i0-



lRespon)sc: Two ,unr. I f i -I (I ,c,nla is-; inc( sitrv 'v!; I) v

qual if ied biologists from thec statl f (0- t hc ('0tl tiout k.ure er

OrTqled iii thle winter and summer of 1 91,6. No spec ial or ex t VPa-

or (Ii itiary spec ies d is tri bi nal I a.0tern,, were roted. The~

v i ronmelt alI set t ing was s im itLiar t'( tho, -, horel I ine ot ean f or

-it leas a mnile either way along the ,oat i ron'T thfet harb r.

A l iterature searchi did( not reveal anv pert inon I report; a (1(-

cr ib ing t'iis are a as unique , suchI I5 Ott 0,C! ti W''col 00 i - q

inventory report on pages B-22A tbru B-22C.

2 . C o mment L 18U-23 is on]ly a boij j-J feet 1. rum th-e

iimparted area . DI SCUSS ion Of aIdVErs irpit du - Lu- the- USC

ol Lrucks and other heavy equipament dj r ostAruc tionI sh101] d

include the negative impact on Lte condi it in of tinthi<'

and tile resul tlng increa'sed maintenl~- r,,St tI Ii,

tixpaiye rs.

Response Paragraphs 4 .1 2 ind -1 on iK,-s S,' ~iI
*re spe c t ive I b ,i hve be)e n app11 rep1 r i a it c.I x xpa n d--t to . i! 1cI "

til he ugges;ted disculss ion . Mo reo vc P at 1a-inaV( I)000 IL ii

to te impaict matrix (Table L7, "St rictur( ' r,.,; )I colimuts

I AmL 2) thus aidding to the sunimap,'rv aao n .. ru

t Ot Al I

3. C omme nt : Con c en t ratL 100 ol I L F n M Iptc !iln

equtipment On it> MiChil$c 2 a rn o a tt ~ ts t:

Trb i problem shioul d he addrecssed.

Respons-e Thrie impart (-b;ssor ij at t h toi-i t -I!,

* ~~i.a-; addressecd in pa;irgraplls Is.1I tld j , . ~n a

i uI.St ruet inn c t iv it '* r '~

M:



-i. o'min n t No, I- Ie L' III' C ; ltt. 0 tb4 t' it) iIi it v

thalt th11 1-s111 t- e L I I ~ct i.f o xa ne ec, I'' v1 td t It utt I

ijde r,-,i n i n' Ite ti tI sI o rel, iw u cros i On. I th11i kessi b i Ii t y

existr s, itL should het inclu tded ais . i i 111) 1 utpa

Repo ns e : Pzi rai)riph A iit;olsi~ id c

to r clc t thi11s pous i t i v(. i) ct

5. Comient : Tot .m dw t rovi~d t c rr-, t r i v, V t ,It ionf 'nid

1benIt h I.. hah i t at i ti iil t iI " v I.I. I I V ". tt ; i lu 1

trrice iving iisevmh'nvt r miIt i;iit Kiel J I-

he- IStl-"( ()t~ 1t' t cclt ) ( k 1, !

t !IL t o ilt o t iter: inats i rus ( i n I: i 2 .

III, r Ad iim L. mm Id t I (,I e x I) ei~ j -k 2 - i

Is Lu cl- tii t i I)I ( t . . . . ..4

lsiii ti '.I i I) f i M )1t I Y )1)T iI

i t hel I t he )rit . I I I Ii t t I I mI

t t) 1i r tt I I w; itPm fii

1"Ir,'ited~ ~ ~ ~ I t,;n ;p w dix



Response : The content of each Scctioi of this Statemc

is but one of several woys in which required 2I'rft,,lttiot might

have been presented. Incorporating part of the Section 2

mterial into an appendix would have beei :uI ,t , r -.y ot

accomplishing the same. In either case, tle spirit and intent

of the Statement would be identical. lkeie(, t. a -,.:t

would lot be a cost-effective measure.

8. Comment : This sect ion cont ails mim r, i t e h li ;

errors, some of which we have rep t, !t..d"'J i, d in) ;ri-k vi' i.

U.S. Army Corps of Engineer Impact ivtt'. ". 1 , r Iv

Tetra Tech, Incorporated, but which :0!; . , A"

example of such an error is the ii- r]

necked Pheasant" rather than "Ring-neckod P'Int ;i.lit 1'6'

suggest that Tetra Tech, Incorporated -, rr t ii ; ilcs v- it

revises the Environmental Statement.

Response: 'Fhe Long-necked Pheasant ( ,.

torquatus) has been deleted from rable 1 I in r, e, '

the Ring-necked Pheasant (Phasianus col ilLcuS

9. Comment: Some of tie tabl(: Ir, ;. .

least have misleading titles. For example, 1:0,1h 1 'l1, i,,k, 1it

Tree Species of Michigan" lists only ( .: .

"Plant Species Recorded for the Noirth, hit, I,.

Lower Peninsula" also listts only 30 spini'o , i oc;c h i 1lt L

These should have titles revised to r(t 1 ,. ,, I

actually represent.

Response: As noted in parapre:' r , I

species are indigenous to Michigan, . . , rc

At

: --15 I-



n Tible 10. Also, paragraph 2. 7( states tlat the listing in

'able 11 i:s a partial listing onlv. Hence, the word "Selected"

as been introduced into the title ol oach table.

10. Couurent: pp. 10i - 115 Tab> i8 waI ccrv r i t Ic

Is, in va I at i ng the , p r oj ect. It s! tlc A I -('mat l,d rj

Response: Fable 18 is intendi t(I prto I rnvid, i-

ive summary of the significant impac. .- ,so( i;,td with pror o .
ro.ect and each considered alternat vi. An :i t-r,.rr -,s1is-

)lay of impacts is a requirement of Prilc ipie.s and t tilnl(r-'a

For Water and Related Land Resources b the Wic ' ,sir ,S

,ounci 1.

S.

ai

9.t



Mr. and Mi_rs. Joseph__ Mser

I. Comment: We have read the environin.ntaIl impact study

n reg a to the shoreline protect ivu works which the Corps

of Engineers is proposing to build on Hammond BRay, as indieated

in the project study we have sufferred considerable damage to

our property due to erosion since the refuge Harbor was built

md have had to spend a large amount of money so that we wouldn't

•omplet]v lose our property.

2. Comment: It appears to us that the proposed colistra'-

tion of the wall will cause further erosion to our property

unless the shoreline is strengthened and the wall is extended

further in the lake.

Response: Construction of a groin and the placement

,1 3,000 cubic yards of fill as per Figure 2 will not cause

urtlher erosinn to the north. Rat hLr, tho, gro in will impede

he passage of littoral material from the northerly shoreline

o the harbor where it would likely remain traipped. Th beach

il I wil l eliminate any accretion dem-nd which the groin by

tself would have for northerly shre L ine matcri a! . Hence,

tie combination of groin and fill would result in protection

t.o that part of the shorelinc defined in Plate I as the zone

if idverse influence. Further strengthening of t he shoreL inc

: hould not be necessarv,nor should there be an%' nic-d to .,

t the p rop,s ed groin wall beyond thli 10 - 1L'd 1 .

- n - li V i ... - . . . . . _



3. Comment: secondly the construction of the wall will

indoubtlv interfere with the normal use of our cottage and

ay cause damage since we have the nearest building and have

jad the most danage trees - %all - etcetera.

Re sponse: Implementation of the proposed plan is

inticipated to require about one month of shoreline construction

,ork. Moreover, it is expected that this work will be a one-

ime-only activity. The expected impacts associated with groin

• onstruction and beach fill placement have been discussed in

ome detail on pages 86-90 and 90-95, respectively. As noted,

he activity will temporarily interfere with certain coastline

ecreational pastimes such as beach strolling, bathing, and

erhaps fishing. Construction traffic and noises will likely

o of some disturbance to those close by, and the aesthetic
e;iutv of the area will be temporarily degraded. However,

hese construction activit ies will ultimately lead to mitigation

f ongoing shoreline erosion north of the proposed groin. Of

ourse, residents in this area will be the ones to substantially

enefit from this result. Temporarily localized disturbances

uch as those mentioned above would, therefore ,appear to be

*orth the trade.

3-i



Al 'x Kress

I. Conunent: I have thoroughly read thru the comprehensive and
enlightenin; Environmental Statement, issued by your Corns, on

tl Mitigation at the Hammond Bay Refuge Harbor. As a profession.iJ

e ineer, I am in complete accord with the proposals contained in
yc ir report to mitigate the damage already sustained, to prevent

a Jlitional damages from occuring to the shoreline in the subject

alo a.

As shown in your report, we have, as individuals, donr a] I th.,t

w( can to protect our shoreline from further erosion. However, i'

w( do not receive the aid, as outlined in your Statement, we feair
wli t the elements may wreak, in time to come. Our wooden plank

s awall could very conceivably be destroyed. It has been instal ld
at a considerable personal expenditure of funds.

I would like to go on record, at the meet ing being held thi.;
ci ming Thursday, as being 1007 in favor of the Corps recorimenda-
tons outlined in their Statement.

Response: Your review and comments are sincerely appreciat.d.

-I156 -A-

• op



SFl'lFCT 12) BILIOGR RAPHIY

Amrican Ornitholopit' Union, 1957, A.(t..Ci. 1to

Nort-h Amrican Bird-s, 5)th Id.

Brat or, IF. F. (undlated) , _Bch lUrnos ion_ in 11i c-Ii- i 21 i- -An

Histo-ric-,i Review, Wa',ter .tevuloprnent Services Divi.a ioni,

litored i of Wa t er Management , D~ept . oif Nat nra I Rose nr(cis.

itur'At n it the Cis US ( onda t id), Census of Piu tin ie ~a
970, U.S. Dept . of Commerce.

Arl17,ltailed Housing Chracterist ic; ih n

1070, I'. S . tDept . o f Cojmie r .

AprilI 1971, (encral Sociai and11 Fconomi k l r' r0'

rlIclijan I 1970, C'. S . De pt . o F (Comine rco.

- Ju--- ly 197!, Nuimber of Iniha i tan ts -ic tieht-an , 17> -i.

D~e p) t of C (ulilirce.

C~O mTTi t te 0on(1 PuhlIic Works;, 11)73, 'Nat ional I Shire- 1ie Stt uc Y'

flonsc locioen t No. 113-1 21, VolI.

Cotilic i t I'll\ i I r nnitri t a I Qi 1.1 I it I I Au ni st 1 117 i. ''GI i d( I ill

Itor Federal AcenM'i eo t~nde r tlh, %;it ioma tFnvi roimcmlell

PoIi cv Act Fc'' Fei I R, Cit or Vt. I 8 0i N I i



t~ Ii rot on, 11. k'. I Xita 0d 11 Tlixoor and hEo oi calI Wo rk

on the Higher Plaints, of Miel en' ihiga-n-Technical

lulet in cl20l

)epartment oi-f Nattria Resources, Mi ch igian (undated) , CatchinFs

Grea laks Samon nd rutLaos in -, Michigan.

--- ,nda t d) , Mi ch igan Fish ipn Gui-dek 1 97;

Mav 1974, Michiga' Iwit i~re n >rndaes
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G LOSSARY

accretion - natural accretion is the gradual build-up of land

over a long period of time solely by the action of the

forces of nature, on a BEACH by deposition of water- or

air-borne material. Artificial accretion is a similar

build-up of land by reason of an act of man, such as tht-

accretion formed by a groin, breakwater, or beach fill

deposited by mechanical means.

agriculture and undeveloped lands - this type of shoreloi,,

includes croplands, pasturelands, and all vacant and

undeveloped lands except forests and wooded areas.

algae - primitive aquatic plants, either One- (or multi-co lid,

capable of photosynthesis. These plants are a sour c ti

food for the higher forms of life and, like all plaotc;,

put oxygen into the water.

alluvial deposit - sediment (sand, silt or detrital mat.-t .i.1l

deposited in place by the action of streams.

artificial nourishment - the process of r4+1ildiio , h, ji h .,

the replenishment of beach materials b,, Jrtifi, iii ,eafl

such as the deposition of drt.dge spoil.

artificial beach - an are;i of ti ;horlad that lhe, 1. 1

artificially modified h, man throuigh th, pl. enenl A

structures, by filling, or by dredging , that th,

original natural shoreline no longer exists.
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backshore - that zone of the shore or beach that lies landward

of the foreshore which is usually dry and only affected

by wave action generated by severe storms.

beach - a shoreland zone of unconsolidated material that

extends landward from the shoreline to the place where

there is a marked change in material or physiographic

form or to the line of permanent vegetation. The lake-

ward limit of a beach includes the foreshore and back-

shore.

beach erosion - the carrying away of beach materials by wave

action, tidal currents, or littoral currents, or by winds.

beach width - the horizontal dimension of the beach as

measured normal to the shoreline.

benthos - the group of organisms which comprise the aquatic

bottom community.

biota - animal and plant life of a stream or other water body.

bluff - a high, steep bank of cliff, especially beside a b,,dV

of water.

BOD - an abbreviation for biochemical oxygen demand which is

the quantity of oxygen consumed in the biochemical

• roxidation of organic matter In a specific time, at a

specified temperature.

A.
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breakwater - a structure for breaking the force of waves to

protect craft anchored in a harbor or to protect a beach

from erosion. An offshore barrier may be either an

artificial structure or a natural formation. Sometimes

it is connected at one, or both, ends with the shore.

coastal area - the land and sea area bordering the shoreline.

coast line - (1) technically, the line that forms the boundary

between the coast and the shore; (2) commonly, the line

that forms the boundary between the land and the water.

COD - an abbreviation for chemical oxygen demand. This term

is a measure of oxygen consuming capacity of organic

and inorganic matter present in water or wastewater.

col iform - a group of bacteria which includes a]l aerobic and

facultatiwy anaerobic g;ram-negative bacilli that ft-m nt

I actose with t he produc t ion of gas.

commercial - this type of shioreland us,, genera lv-I in( 11u,I0

ht ildings, parking areas and other lands direct lv re I.Ited

to retail and wholesale trade ind business and prot .s.ion.l

servi, (-. Flxamplc.; oi -rTml.rcial land uses ire sttl ,

gas station"s, mIttels, mairinne;, prtfts: fional b, ildin ,.,,,

and rest itirants.

ontour - (1) a li . tonn ct ing the points, on i Eind otr

submarine surface, that havi tme. same elevajtion'; (.') in

topograph ic or hydrogr;iphic work, a 1 in, connt. t i ' a1

points of equahl ulc evaIotn ;lboVi, or below 'i. (1itt on pi i i

£.°~



conventional pollutants - phenols, phosphorous, nitrogen, iron,

oil and grease, solids and heavy metals other than

mercury.

current, coastal - one of the offshore currents flowing

generally parallel to the shore line with a relatively

uniform velocity (as compared to the littoral currents).

They are not related genetically to distribution of mass

in lake waters (or local eddies), and wind-driven currents.

current, littoral - the nearshore currents primarily due to

wave action, e.g., Longshore curients and RiP currents.

downdrift - the predominant direction of movement of littoral

materials.

dredge spoil - material removed from the bottom of a lake or

river by a process known as dredging.

drift - (1) the speed at which a current runs; (2) also,

floating material deposited on a beach (driftwood); (3)

a deposit of a continental ice sheet, as a drumlin; (4)

sometimes used as an abbreviation of littoral drift.

dunes - ridges, mounds or hills of loose, windblown material,

usually sand. Stable dunes are those which are covered

with vegetation and generally not re.adily susceptible to

e ro, ion by wind or water runofIf. lnstable dunes are thoe

which are haro of vegetation :n(d subject to movement or

erosion by both wind and water.

4
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ecology - the study of organisms in relation to their

environment.

environmental areas - areas of the shorelands both upland and
offshore, which provide habitat for fish, wildlife ard

other aquatic life, contain unique populations of flora

and fauna, or are otherwise ecologically significant.

environmental impact - a word used to express the extent or

severity of an environmental effect.

erosion - the wearing away of the land by the action of wind,

water, gravity or a combination thereof. Shoreland

erosion on the Great Lakes is most often a result of a

combination of (a) wind driving waves beating upon the

shore and forming littoral currents, and (3) high water

levels.

fecal coliform - portion of the coliform group present in the

feces of warm-blooded animal , which produces gas from

lactose at 44.5oC.

feecder beach - .in art iif ic I beach formed hv the depo." i I,,

(if imported sediments on the shorel ine for the piirpr)', (d

supplying materials inti the littoral stream.

foreshore - that zone of the shore or beach lying landw.ir,i of

the shoreline which i% usually wet and directly affected

by all wave action.

* forest - .I .U-m ,c i, (ll i , lotz t -d by t r - ', . 1 . ,

i ~~;11 WoM1 w¢ rvIkil- ()vtr ;() nil,-r!4 fiti wi-iIl.

AL"
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reeboard - the additional height of a structure above de ;ign

high water level to prevent overflow. Also, at a given

time the vertical distance between the water level and

the top of the structure. On a ship, the distance from

the water line to main deck or gunwale.

abion - a specifically designed basket or box of corrosion

resistant wire used to hold rock and other coarse aggre-

gate. Gabions may be locked together to form groins,

seawalls, revetments, deflectors, breakwaters and other

protective structures for erosion control. Their

flexible construction permits minor adjustments of

alignment resulting from undercutting, filling and settling.

;eomorphology - that branch of both physiography and geology

which deals with the form of the earth, the general

configuration of its surface, and the changes that take

place in the evolution of land forms.

;reat Lakes Region - the boundary of the Great Lakes Basin

defined by selected county lines for statistical data

availability and economic analysis.

groin - a shore protective structure (built usually perpendi-

cular to the shoreline) to trap littoral drift or retard

erosion of the shore. It is narrow in width and its

length may vary from less than one hundred to several

hundred feet (extending from a point landward of th

shorel ine out into the water). Croins may he cla ; i fied

perm:ablh, or impermeable and may he manfactuire-d (d wood,

-169-
' ,

. . . .,p.. . - -, , -" -.. . ...- , V . . - -



coct l(tt or ;t 4-c1 . mlermeal~. , tII have a soitt d of

nearly soljid structure. iermeab it grin-u contain

openings of sufficient size to permit passage of large

quantitites cf littoral drift.

gimudwater - water in the pores and crevices of the earth's

mantle rock which has entered it as rain percolating down

from the ground surface.

hi rbor - an area of water along the shoreline which affords

shelter to commercial and recreational water craft. it

may have been formed naturally or artificially, or by the

art ificijal improvement of a natural shore feature. Harbors

may be classified as; commercijal harbors or harbors-of-

refuige. Commecial harbors arc dee'p-draft harbors

des igned pinimari ly for overseas or dlomest ic vessels

engaged in waterbor-ie commerce. Harbors-of-refuge are

smal1l harbors a long the shores oif the G;re~at Lakes I oc'Oi (d

between commiercifal harbors and designed mainly to he ai

pLace, of refuge for small recreational craft during storms.

h iji water l ine - il st r ic tness,* the intersection of the p jane

of meain hi gh water with the shore. The shoreline

del irieated on the naolt ical (harts of the C:oas.t and

(;codet ic S urvey is ain a!) proximaWt ionI of the mean highI

wa tecr I i nc.

Ii, pper iniretige - a vess-el tcll!i pl with It wo, tr. ioid sueti(r

-p ptC, to "Vaciiim tho I' w;114.1 I It ) ;1111 a d Withi io(Ipor hill!'

too .1toro th li rvditigt'i riaI F wicht w i I I Iiiit 1 v 1)4

p ii ill(, ;1 I d ipo ;l I in



i, pact matrix - an array of numerical values in prescribed

form which quantify the impact of the action aspects

(columns) upon certain environmental factors (rows).

i ,dustrial - this type of land use includes all industrial

buildings, parking areas, adjacent yards and landscaped

grounds. Included are warehousing, mining and other

extractive industries, manufacturing industries, steel

mills, private utilities and railroad facilities.

j tty - this term is used synonymously with groins on ocean

sea coasts and are designed to prevent shoaling by littoral

materials in channels. They are often constructed at

the mouth of a river or tidal inlet to help deepen and

stabilize the channel.

lovee - a dike or embankment for the protection of land from

inundation.

ittoral - pertains to the shore, either or both the shoreland

and shore waters and nearshore bottom of a lake.

ittoral deposits - Jeposits of littoral drift.

ittoral drift - the bottom materials moved in the littoral

zone under the influence of waves and current. Direct ion

ol movemen t or "tran.,;I rt, f lit tori I materials (Ilpinds

(iipjo wi rd aid w.aco e(i r ot i (m.

-Ii
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littoral transport - the movement of material along the

shore in the littoral zone by waves and currents.

low water datum - an approximation to the plane of mean low

water that has been adopted as a standard reference pl.ane.

marsh - a tract of soft, wet or periodically inundated land,

generally treeless and usually characterized by grasses

and other low growth.

monitoring program - an investigation before, during and

after a project to study effects.

mooring facility - a place where a ship is fastened.

nodal-zone - an area at which the predominant direction of the

littoral transport changes.

non-structural measures - the management, utilization or

control of water and related shorelands without structural

development to achieve a desired goal or objective.

RecoMMendat ions for non-structural measures for the

shorelands of the Great Lakes in this study will often

applv most reasonably to undeveloped port ions of tlJo

sho re ]and,;.

ot Ishore - in b a, h terminology, tih, comp.irat i ve I I la t , i.

of varinhilo iuidth, extending from the breaik(,r zone it tile

seaward edge of the continental shelf.

p i er - a structure extending out into the water from the hore

to serve as a landing place, a recreational facility or to

form a channel rather than afford shoreland protection.
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pile- a long, slender piece of wood, concrete, or metal

to be driven or jetted into the earth or sea bed to

serve as a support or protection.

pile, sheet - a pile with a generally flat cross-section to be

driven into the ground or sea bed and meshed or inter-

locked with like members to form a diaphragm, wall, or

bulkhead.

plain - a low-lying, relatively flat shoreland which extends

several hundred feet landward from the shoreline.

plankton - drifting organisms, usually microscopic, floating

or weakly swimming in a body of water.

pollutant - matter in the environment that exceeds established

levels of tolerance set by man for his health, comfort

and well-being;.

profile, beach - the intersection of the ground surface with a

vertical plane; may extend from the top of the dune line

to the seaward limit of sand movement.

public buildings and related lands - this shoreland use includes

all buildings and related grounds belonging to public or

quasipublic agencies, governments, or organizations. This

would encompass medical facilities, educational

facilities, religious institutions, governmental

* :administration and service buildings, military installations,

water and sewage treatment plants, and airports.

S
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pumpout station - a temporary dock where a connection is mde

between land and dredge pipes; a booster pump may be rised.

recreation and other urban public use space - this shoreland

use contains all designated public outdoor recreation

lands and associated facilities. Privately owned outdoor

recreation lands, such as golf courses, tennis clubs,

amusement parks, and race tracks are included. Cemetaries

have been placed in this category as well.

residential. - residential shoreland use has been defined to

include four or more single or multi-family dwelling

units adjacent to each other. Also included within this

category are churches, elementary schools, small neighbor-

hood parks, and small isolated commercial buildings, such

as a neighborhood grocery store, within the boundaries of

the residential area.

revetment - a facing of stone, concrete, etc., built to p-otect

a scarp, embankment, or shore structure against erosion

by the wave action or currents.

riparian - one who owns land on the bank of a natural w3ter-

course or body of water.

riparian right - the right of an owner of land bordering on a

stream or lake to have access to, and use of, the slore

and water. Tho us(e of this wate r is restricted to Y ip-

;arian landowners, and the right is automatic, not ci ated

by use i-or forfeited through disuse.
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"ipr,i - a layer, facing, or protective mound of stones

randomly placed to pre'vent erosion, scour, or

sloughing of a structure or embanlkment; also the stone

so used.

rubble-mound structure - a mound of random-shaped and

random-placed stones protected with a cover layer of

selected stones or specially shaped concrete armor units.

(Armor units in primary cover layer may be placed in

orderly manner or dumped at random).

run-up - the rush of water up a structure on the breaking of

a wave. The amount of run-up is the vertical height

above still water level that the rush of water reaches.

scientific nomenclature - scientific nomenclature of animals

requires (1) that each species and genus found in the

world shall have a name that is independent of change,

such as pertains to common names used in many languages;

(2) that each species and genus shall have separate rames

duplicated by none which refer to some other species or

genus; and (3) that different names shall not be app icabe

to any one species or genus. The following is a breakdown

of Cate ories of Higher Rank than Speciese and Genu;;:

Kingdom

Phylum

Class

Order

Family

Tribe

Genus

Species
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Referencing the above, a glossary of fish

families follows:

lamily Acipenseridae - the sturgeon family, consisting of

Lemperate water fishes in the northern hemisphere.

Members of this family are of great commercial and

sportfishing value.

'amily Catostomidae - a family which is composed of small I Lsh

commonly called suckers. Members of this family are

bottom feeders and are important food sources for larger

fish.

amily Clupeidae - the herring family. Members of this fan ily

live in large lakes and sluggish areas of large river!.

Most feed on plankton. Fresh water species have littie

commercial value but play an important role in the diet

of many gamefishes. The gizzard shad and the alewife are

prominent Great Lakes species.

amily Cottidae - a family of fish consisting of sculpins ind

related forms. Most of the species of this family art

marine, however, a few freshwater species exist, all of

which are relatively small.

-amilzyfyprinl dae - the minnow family. Certain mcmbers of this

family have adapated to living in diverse environment l

conditions. Some minnows require water with a high

dissolved oxygen content; others, such as the carp, c n

live almost anywhere. The cyprinids are omnivorous

feeders. Smaller members of this family are importan as

food fish foi larger fish.
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lamily Gadidae - the codfish family which includes some of

the most valuable food fishes, such as burbot of Lake

Mighican.

amily Osmeridae - the family of the true smelt. These are

small inshore cold-water fishes in the northern hemisphere.

amily Percidae - the perch family. This family includes the

yellow perch and the walleye, both important economically

in commercial and recreational fisheries.

'amily Percopsidae - the troutperch. The troutperch live in

shoal water of the Great Lakes and some larger inland

lakes. They are important as food for gamefish.

'amily Salmonidae - the salmon family. The Salmon, trout, and

whitefish make up this family of fish. The salmonids live

in streams and cold-water lakes and require higher

concentrations of oxygen and lower water temperatures than

most families. They are very important economically both

in commercial and recreational fisheries.

seawall - a structure separating land and water areas primarily

designed to prevent erosion and other damage due to

wave action.

seiche - a periodic, rapid, and often violent fluctuation or

oscillation of the water level of a lake most often caused

by winds and barometric pressure. A seiche often occurs

after a prolonged period of strong winds from the same

direction which causes the water of a lake to pile up on

" -17 7-
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its windswept side. Seiches can cause fluctuations in

water levels of up to eight feet which may result in

serious flooding of, or damage to, the adjacent shore-

lands.

shoal - a place where water is shallow, sometimes created by

a sandbar, in the shipping channels, created by deposition

of eroded material.

shore - a strip of land bordering any body of water. A shore

of unconsolidated materials is usually called a beach.

shorelands - those lands, waters, and lands beneath the waters

in close proximity to the shoreline of the Great Lakes.

Included, for the purposes of the study, are uplands

extending one-halt mile landward of the shoreline and

bottomlands and waters extending two miles lakeward of

the shoreline.

shorelines - the line forming the intersection of the water

with the shore. This line, of course, will vary depending

upon the water levels of the Great Lakes.

shoreline protection - structural measures designed for place-

ment along the shore to relieve erosion and flooding

damages. Examples of structural measures are protective

beaches, seawalls, groins and revetments.

- 1 7 -
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short- type - the character of the shoreland immediately

Adjacs-nt to the shorel ine based upon the physic- I features

of height, composition and erodibility. Shoretypes used

in this study are low plain, high bluff, low bluff, high

dune, wetlands, and artificial.

slope - the degree of inclination to the horizontal. Usually

expressed as a ratio, such as 1:25 or 1 on 25, indicating

I unit rise In 25 units of horizontal distance; or in a

decimal fraction (0.04); degre',. (20 18'); or percent

(4%). It is -ometimes described by s(uch adjectives as:

steep, moderate, gentle, mild or flat.

still water level - the elevation of the surface of the water

if all wave action were to cease.

substrate - any substance used as nutrient by a microorganism.

tide - the periodic rising and falling of the water that

results from the gravitational attraction of the moon

and sun acting on the rotating earth.

topography - the configuration ot a surface including it s

relief, the posicion of its strvams, road;, buildings, etc.

turbidity - condition of water cause.d by tL. presence of

suspendcd matter, resulting in the scattring and

absorption of Iight rays.

-1 79-
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w iter quality - the chemical, physical, and biological

characteristics of water with respect to its suitability

for a particular purpose.

tyive - a ridge, deformation, or undulation of the surface of

a liquid.

°-180-

.. '6



SECTION 111

ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE ATTRIBUTED
TO THE FEDERAL NAVIGATION STRUCTURES

AT
HAMMOND BAY HARBOR, MICHIGAN

APPENDIX A

ECONOMIC )ATA
EXTRACTED FROM

U.S. ARMY CORPS OF ENGINEERS
SECTION 11 1 DETAILE) PROJECT REPORT

ON
SHORE I)AMA;' AT

II.">M ')N)D AY HAP" ',(M, C ! 1 ,N

IV



AIIP NI)IX A

EC()NOM I C DATA

It is recommended that a project be authorized for mitigation

of shore damages attributable to Federal navigation works at

Hammond Bay Harbor, Michigan, to construct a groin and refill

an eroded beach pocket as a means of improvement as described

in the Section 111 Detailed Pro ject Report. If this project is

accepted, costs of all installation, operation, and maintenance

are to be under Section 111 authority and wil.1 be a Federal

.responsibility with no conditions required for local operation.

(oSV YS

Table I summarizes the estimated cost of an artificially-filled

groin at Hammond Bay Harbor. Allowances for mobilization,

overhead, and contingencies have been included. About 150

linear feet of rock groin are required, costing $100 per foot.

Additionally, 3,000 cubic yards of imported sand and gravel

fill are requi red to fully mitigate the harbor-caused erosion

at a cost ot about $5 per cubic yard. Allowing for site cleanup,

mobilization costs, real estate acquisition, overhead, and con-

tingencies brings the total capital cost estimate to $60,400

based on 1976 dollars. This is eq niivalen. to an ;annualized cost

(of $4,000 (based on 6-3/8% interst (over a )0 yt.ar proj(((t lit(-)

* which when summed with expected periodic in;pect(tioO and roIiti,

maintenance costs of $3,000 per year results in a total ;antitwI

cost Of $7,000.

A-1
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TABLE I. SUMMARY OF COSTS FOR HAMMOND BAY HARBOR EROSION
MITIGATION PROJECT

COST ITEM FIRST ANNUAL
COST COST

Cost of constructing rock groin,

150 lin ft @ $100/ft ......................... $15,000

Sand and gravel fill (imported),

3,000 cu yd n $5'cu yd ....................... $15,000

Site cleanup .................................... $ 1,000

Mobilization costs .............................. $ 3,000

Subtotal ...................... $34,000

Contingencies (15%) ......................... - 5)100

Subtotal ................... $39,100

Engineering and Design ......................... $15,100

Supervision and Administration ................ $ 3,800

Real Estate Acquisition ......................... $ 2,500

Total ..... ............ $60,400 S4,300*

- r i i)dic I nslpe L i( ) n & Ml I i 11Ln ..................... ......... $ 00

Tot ;j Annu:nil C t; ................ 5 $7, 0 00

*Total First Cost annualized at 6-3/8% ov.r 50 years.
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BENEFITS

Beach erosion control benefits were evaluated according to the

procedure outlined in EM 1120-2-108 to assess (i) benefits

from prevention of damage, (2) benefits from enhancement of

property values, and (3) recreational benefits. Table 2

summarizes the expected benefits of the proposed project.

A survey of land values of lakefront property was made.

Based upon estimates by local realtors, county equalization

officials, and various private citizens, it was concluded that

lakefront property north of Hammond Bay Harbor varies in value

from nearly zero for unusable land to about $125 for prime

property. Values are generally set on a front--foot basis.

The range of values for buildable property is generally

narrow, ranging between $100 and $125. Land subject to high

erosion faces the greatest prospect of losing its value.

At least one lot which lies immediately beyond the worst

erosion area is in this category. If the State of Michi an

proceeds with its plans to establish minimum building se back

regulations, and the present erosion rate remains unchec ted,

a strip 300 to 500 feet wide may become unbuildable. It

erosion is halted it is unlikely that setback requiremel, s

would be large enough to influence the value. Assuming i

minimum usable lot depth of 100 feet, the value per squn *e

fo,t is about $1.25. The usable depth is what is left after

deducting beach and unh'iildable setback areas.

There are, at most, three structures presently located ;along

the shoreline which would face significant danger if preaent

erosion rates were to continue for 50 years. E'ventual I- ill

A-3
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TABLE 2. SUMIARY OF ANNUAL BENEFITS FOR HANMOND
BAY HARBOR EROSION MITIGATION PROJECT

BENEFIT ANNUAL DOLLAR
BENEFIT

Prevention of land

loss $ 7,900

Prevention of dam nge

to development

Roadways S1,700

Structures S 100

Rec reat ion nil

If('lA I, 9, /f)o
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would have to be moved or abandoned if erosion were not reduce,.

The cost of moving an average single-family dwelling is esti-

mated to be about $10,000. At least one other house has been

removed to another location since harbor construction.

U.S. Route 23, a two lane highway, fronts the lake on both

sides of the harbor. The highway lies within 100 feet of the

eroded bluff at one point. If the present erosion rate at

that point were to continue, the highway would be threatened

within 20 years. This would then require either expensive

protective work or relocation of the highway. Since the

highway is straight in this location, relocation wo,.a e.tail

either the introduction of a hazardous curve or extensive

realignment. The cost of a new roadbed and paving is estimate,

to be about $350,000 per mile. It is assumed that realignment

would require at Least 1/2 mile of new roadway.

Benefits from structural damage prevention are broken into two

groups: (a) loss of land, and (b) damage to development.

About 6,300 square feet of land are lost annually within the

range of influence of the harbor. It is believed that the

proposed project could save this land. At $1.25 per square

foot, this benefit would amount to $7,900 annually. Due to

normal wear and ageing, the pavement of the endangered road-

ways will have to be replaced even if the threat of erosion

were stopped. The cost of grading and easement are estimated

as hlf the roadway cost. So the benefit from saving 1/2 milf

of roadway is estimated as about $87,000 over the life of the

project. The roalway section would begin to washout ii. ab,,t
twonty years based on the present rate of erosion. The avora,,

annual benel ii Irom prevention of dAmages Io US. Highw y, 23

A-5 7



would be $1,700, based on an interest rate of 6 3/8%. This

is less than the cost of extensive bank protection to save

the existing roadway. The total cost of not having to remove

the three structures is estimated at $30,000. However, it is

estimated these structures will not have to be moved until

somewhere near the end of the 50-year project life if the pres-

ent rate of erosion continues. The average annual benefit from

the prevention of the removal of the structures would be $100.

Benefits would also result in enhancement of property values.

About 400 feet of lake frontage has eroded to such an extent

that, with the potential for continuing damage, it must be

considered worthless. Another 600 feet will probable face suci

a demise if the present rates continue for the next 50 years.

Beyond this combined 1,000 foot reach is another 800 foot

reach which will decline in value but remain buidable. If

erosion is stopped, or even substantially reduced, all (f thi

frontage can be saved. However, it is felt that land eihance-

ment benefits from prevention of this loss of lake fron, age

is already fully taken into account under the previousl dis-

cussed loss of land benefit category. Therefore, no laid en-

hancement benefits are claimed.

The population of Bearinger Township is so small, even on a

seasonal basis, and sandy beaches are so abundant that the

production of additional recreational beach is expected to

have a very small and localized value. Most of this value

would be reflected in land appreciation values already con-

sidered above. Therefore, no additional recreational benefit

is monetized. As shown in Table 2, the annual worth of the

benefits amounts to about $21,000.

A-6
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'lhe rt' :re various intang ibl, benefits on which a do] lar value

c&iniiot he placed. These incI ilde general aesthetics and the

alleviat ion of homeowners' concern that their property is

slowly shrinking in value with no apparent solution as slowly

their lands wash into the Lake. The intangible benefits at

Hammond Bay Harbor are not considered to be significant compared

to other benefits.

COMPARISON OF COSTS AND BENEFITS

The annual cost of the proposed project is estimated at $7,000.

The annual worth of the benefits for a 50-year project period

are $9,700. The ratio of annual benefits to costs is 1.4,

which indicates that the proposed project is economically

justified.

. I
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UNITED STAT S q-@"TOO

Z ENVIRONMENTAL PROTECI ION AGENCY

o REGION V

GREAT LAKES SURVEILLANCE BRANCH

4 PROW0 1819 W PERSHING RD

CHICAGO. ILLINOIS 60609

December 12, 1975

Mr. Frark Gerard
Tetra Tech
630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. Gerard:

As you requested in our telephone conversation of 11 December 1975, I
have enclosed cooies of the latest sediment quality surveys for ,he

following harbors:

Frankfort, Michigan
Maniistee, Michigan
Hammond Bay, Michigan

I hope this data is helpful to you in your Section i1 ercsion studies.

Sincerely yours,

Anthony G. zlauskas

Enclosures as

stated

B-1
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AAJRM. Aj;C S CCmli~

I W. LAr7 ALA WILUA~M G. IL~
DE4P -Z-

k-~q 0 NL D EPA RT aE N O NTUcRAL RESOURCES
J0A4 Lt CFTE"EyHOWAD k TAN4.~0::

January 2, 1976

Colone' Ja.- es Z. H-
DistictE'.ireer

U.S. Ar7-i En7,ineer
Detroit
P.O. i--% 10,27
Detroit-, ihgn43232.

Dear Co c-. 'r

The Zcia _arn'tof "atural1 Resourcasc ?zits tlna coerat.4zc'.
of the De troi4t D;iszrict in uti2.inr;:.; dred-_c teiIfr: h!c
maintenanc2 for the purpose of er-,_clon control an6 bench nu:ha
t'e fully !7upport th-_ Ln., r-or-wo tcou- urtc -nc;- as 71'u:t
ratuonal.c assi1 bo (1- -,,-e beac'h a.,,&in in !)7.. If posf;.>,)1

we would suggeoctL.; beach ncurish::-en:- be -itnint-o the conLrau t,-
for harbors '.:hi;ch are n~ow bei:;nanano rv: drd-n fi.

There havr been SOnl' COIfLE-iC.S _n pas t years btteen dredgi!ng nn *the
spring sn1~on and trout fishery in southern 1.* '.e tlichi.'an. It is McY
understandingtathspoJnhsbe rzJ Out to the2 satisflal:,ion
of our res,,ectiva staffs. ;Ze also agree with the con.cept of using divors-.,
to evaluate ocffcore and nea-r shore (18-25 foot contc-r) dva-~ae~
as stated in my lett2r of 12/10/75 to Mr. MCail1ister. We loolz forward:
to the r_-ports of your findings in this new~ prc ram.

* Thank yuu cor your cooperation reZgarding this mratter.

Sincercly,

/ Howard A. Tanner
Direct .7

...................



TETRA TECH, INC.
6. 1o mose-AO -o. 22 ril 1976

Michigan Department of State
Michigan History Division
Administrative Publications
Research and Historic Sites
208 North Capitol Avenue
Lansing, Michigan 48918

Attention: James E. Fitting
State Archaeologist

Dear Mr. Fitting:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers.

Within each EIS there will be a section concerning existing environ-
mental conditions. We would therefore appreciate any archaeological
data you could supply with respect to shoreline sites:

(1) along the Lake Michigan shoreline in the vicinity

of Frankfort and Manistee Harbors; and

(2) along the Lake Huron shoreline in the vicinity of

Hammond Bay Refuge Harbor.

We are also interested in determining if any archaeological surveys
have been conducted in these areas of interest and if so, by whom and
the results thereof.

If you should have any questions regarding our inquiries, please don't
hesitate to call me at (213) 449-6400.

Thanking you in advance,

-James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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TETRA TECH, INC.
630 .0'- .04. ~o 8S O*~ ENo~

rr  
a ,~ o 23vo

........ (2131-9..... 23 April 1976

Francis T. Mayo
Regional Administrator
Region V
Environmental Protection Agency
1 N. Wacker Drive
Chicago, IL 60606

Dear Mr. Mayo:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal Navi-
gation Structures at Manistee (Manistee County) and Frankfort (Benzie
County) Harbors, and Hammond Bay Refuge (Presque Isle County) Harbor,
Michigan.

Studies have uncovered no detailed air quality data for the three
sites under consideration. A more general evaluation of air quality
would be enhanced with the addition of EPA data. We therefore request

such information on the air quality characteristics of Region V;
specifically Benzie, Manistee, and Presque Isle Counties. Such
information should include priority ratings for the respective areas.

Please respond to us at the following address:

Tetra Tech, Inc.
630 North Rosemead Boulevard
Pasadena, CA 91107

Attention: James F. La Morte, III

Sincerely,

James F. La Morte, III
Environmental Engineer

Engineering Division

JFL:st
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U N ITED STATES 0 _TO C,
.i~ ~ENVIRONMENTAL PROTECTION AGENCY

REGION V

23' SO'TH OEARBCRN ST

4( P Olt CHICAGO ILLINOIS ,

MAY 0 6 1976
Mr. James F. La Morte, III

Environmental Engineer

Tetra Tech., Inc.

630 North Rosemead Boulevard

Pasadena, California 91107

Dear Mr. La Morte:

This is in reply to your letter of April 23, 1976, to our Region V

office.

There are only two monitoring sites for the area of your concern.
Both sites are located in Manistee County and are operated by the Michi-

gan Department of Natural Resources. The locations of the monitors

are as follows:

233180001F01 -

Sewage Treatment Plant,Manistee

233200001F01 -

Filer City Road and 25th Street, Manistee County

The summary of data below is for suspended particulate and is in units

of ug/m
3 .

Year Num. obs. Max obs. Arith. Mean
233180001F01 - 1974 40 161 71

1975 26 137 66

233200001F01 - 1974 40 126 47

1975 24 97 48

The Counties of Manistee, Benzie, and Presque Isle are located in AQCR

126 which is priority III for suspended particulate, sulfur dioxide,

carbon monoxide, and oxidants.

If you have need of more information please call Mr. Stephen Goranson

B-7
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of our Air Surveillance Branch at (312) 353-1447.

Sincerely yours,

Christopher Mr. Tmm, Director
Surveillance and Analysis Division

B-8



TETRA TECH, INC.

*• , ........a .- o°26 April 1976

Martha M. Bigelow
Director, Michigan History Division
and
State Historic Preservation Officer
3423 North Logan Street
Lansing, Michigan 48918

Dear Ms. Bigelow:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Benzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in
the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties
in which studies are being conducted:

Benzonia City MILLS COMMUNITY HOUSE,
MILLS COTTAGE
891 Michigan Avenue

Manistee City FIRST CONGREGATIONAL CHURCH
412 South Fourth Street

OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH
LUTHERAN CHURCH)

, 300 Walnut Street

RAMSDELL THEATRE
4 101 Maple Street

Presque Isle City -- OLD PRESQUE ISLE LIGHTHOUSE
JO! Off State Route 405

B-9
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Would you please review the Register to verify that all historical
sites have been properly identified. Your response should be directed
to:

TETRA TECH, INC.
630 North Rosemead Boulevard
Pasadena, CA 91107

Attention: James F. La Morte

Thanking you in advance,

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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* '~* LJrP~M~NI U~ SATE '9~~~IILANSING
RICHARD H. AUST IN SECRETARY OF STATE _ _ _ _ _

MICHIGAN 4891 i

May 24, 1976
MICHIGAN HISTORY DIVISI
ADMINISTRATION. ARCHIVES.
HISTORIC SITES. AND0 PUSLICAI
3423 N. Logan Street
517-373-0510

STATE MUSEUM
505 N. Washington Avenue
517-373-0515

Mr. J. F. LaMorte, III
Engineering Division
Tetra Tech, Inc.
630 North Rosemead Blvd.
Pasadena, California 91107

Dear Sir:

Our staff has reviewed the areas proposed for U.S. Army Corps of Engineers
operations as delineated in your letter of April 26, 1976, and offers the
following comments.

Historic
Your letter of April 26, 1976, correctly lists the National Register sites in
these areas. It is unlikely that these listed sites or others eligible for
listing will be impacted by COE operations, but we cannot ascertain this
until all treatment alternatives are examined. We therefore reserve the tight
to offer further comments when the Draft Environmental Statement is submitted.
You may contact Dr. Lawrence Finfer, Environmental Review Coordinaotr, if you
have further questions concerning the historic aspects of the projects.

Archaeological
The Museum of Anthropology, University of Michigan lists archaeological sites
near both Hammond Bay Refuge Harbor and the mouth of the Manistee River. No
sites are recorded in Frankfort, but this is due to the fact that no archaeological
work has been conducted in there; a Michigan State University survey of the
Sleeping Bear Dunes region just north of Frankfort disclosed sites. We therefore
cannot ascertain the impacts until all treatment alternatives are presented, and
reserve the right to offer further comments when the Draft Environmental Statement
is submitted. You may contact Dr. John R. Halsey, State Archaeologist, if you
have further questions concerning the archaeological aspects of the projects.

Please note that we are willing to make further comments before the issuance of
Draft Environmental Statements if the project alternatives are delineated. Thank
you for giving us the opportunity to comment.

Sincerely yours,

Martha M. Bigelow
Director, Michigan History Division
and
State Historic Preservation Officer

MBILF/ cw B1
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TITPA TECH, INC.
630 O.- .0se~e.o 01.0
-,.o ..... 9 .. 0.. 18 June 1976

T*LEX NO *853AS
TGTMATICM PO

Martha M. Bigelow
Director, Michigan History Division
and
State Historic Preservation Officer
3423 North Logan Street
Lansing, Michigan 48918

Dear Ms. Bigelow:

We have contacted your agency previously in regard to the preparation of several
Environmental impact Statements for the Army Corps of Engineers. Your response and
your agency's cooperation have been very helpful in determining impacts of
proposed projects that mitigate harbor-caused damage at Frankfort, Manistee, and
Hammond Bay Harbors, Michigan. In this regard, additional information is requested
concerning the Hammond Bay vicinity.

Following detailed engineering studies of shoreline erosion in the vicinity of the
refuge harbor at Hammond Bay, a plan for eliminating harbor-induced erosion was
tentatively selected from twelve alternatives. The plan calls for the construction
of the 150-foot groin at the site of harbor-caused erosion just north of the harbor,
as shown in the enclosed map. In addition, the beach running about 450 feet north
of the proposed groin will receive about 3,000 cubic yards of fill material. A
great majority of the land affected by these two construction actions will be
wave-washed beach and submerged lands in the littoral zone.

I have been in contact with Dr. Lawrence Finfer concerning the potential historical
impacts of the proposed project, and with Dr. John Halsey in regard to potential
archaeological impacts. Both authorities have indicated, based on brief and
preliminary telephone descriptions of the proposed project, that impacts to histori-
cal, archaeological, or other cultural sites are not expected. It is hoped that the
details in this letter will allow a more complete evaluation of potential impacts by
you and your agency. Please relay the results of your analysis as soon as possible.
Please call me if you have questions or new information concerning this project. My
telephone number is (213) 449-6400, Extension 330. Thank you again for your
cooperation.

Sincerely,

Jo7-
James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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nO..nA U I"M. AUb IIN SECRETARY OF STATE - LANSING
MICHIGAN 48918

MICHIGAN HISTORY DIVIS
ADMINISTRATION. ARCHIVES.
HISTORIC SITES. ANO PUSUCA
3423 N Logan SttrelJune 22, 1976 s7-3 3-051o

STATE MUSEUM
505 N Waishngton Avenue
517373-0515

Mr. J. F. LaMorte, III
Engineering Division
Tetra Tech, Inc.
630 North Rosemead Blvd.
Pasadena, California 91107

Dear Sir:

Our staff has reviewed the proposals to mitigate shore damage
at Manistee and Hammond Bay Harbors, Michigan, and concludesthat they will have no effect on cultural resources.

Thank you for giving us the opportunity to comment.

Sincerely yours,
/ ,. .- .- -- -

/

Martha M. BWgelow
Director, Michigan History Division
and
State Historic Preservation Officer

MMB/LF/cw
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TETRA TECH, INC.
030 NOCX 006I4MAO 86v3.
r8L8P .ft o ....) ,,9SoO 26 April 1976

Mr. William T. Murtagh
Keeper of the National Register
U.S. Department of the Interior
National Park Service
Washington, D.C. 20240

Dear Mr. Murtagh:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to the Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Benzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in

the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties in
which studies are being conducted:

Benzonia City MILLS COMMUNITY HOUSE
MILLS COTTAGE
891 Michigan Avenue

Manistee City FIRST CONGREGATIONAL CHURCH

412 South Fourth Street

OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH
LUTHERAN CHURCH)
300 Walnut Street

RAMSDELL THEATRE
101 Maple Street

Presque Isle OLD PRESQUE ISLE LIGHTHOUSE

City Off State Route 405

B-14
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We have also consulted the National Register of Natural Landmarks
and find that none exist within the counties of interest.

Would you kindly review the National Register to ensure that all
historical sites and national landmarks are properly identified and
respond to us at the following address:

TETRA TECH, INC.
630 North Rosemead Boulevard
Pasadena, CA 91107

Attention: James F. La Morte

Thanking you in advance,

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st

~a)
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United States Department cfthe nterior

N.VION.\L !'ARK- SER\'VAIc;
,.A SI I 'I'T N. 1).C 202WU

ItN iI I.N' U I i U; MAAY 2 4 1976
H34-PR

Mr. James F. La Morte, III

Environmental Engineer
Tetra Tech., Inc.

630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. La Morte:

Thank you for your letter of April 26, 1976, concerning your organization's
preparation of environmental impact statements for U.S. Army Corps of
Engineers mitigation of shore damage projects at Manistee, Frankfort and

Hammond Bay Refuge Harbors, Michigan.

You have correctly identified those properties in Manistee, Frankfort,
and Presque Isle Counties that are listed in, determined eligible for
inclusion in, or are currently pending nomination in this office to the
National Register, but there may be other historic and cultural resources

in these areas that should be considered by the Corps of Engineers projects.

Under section 800.4(a)(2) of the Advisory Council on Historic Preservation's
procedures for implementing the Executive order, Federal agencies are to
identify all historic and cultural resources in the area of a proposed
undertaking at the earliest stage of planning and to request that the

Secretary of the Interior determine their eligibility for inclusion in the

National Register.

Requests for determinations of eligibility, along with the necessary
supporting documentation, may be submitted directly to this office. Enclosed
for your convenience are instructions explaining the documentation necessary

for our review of such requests.

As the first step in the identification of other resources that may be

eligible for listing in the National Register, we recommend that you consult
the Michigan State Historic Preservation Officer, Dr. Martha M. Bigelow,
Director, Michigan History Division, Department of State, Lansing, Michigan

48918, who will be able to advise you concerning any resources that might
be included in a State survey and the need for additional surveys of the
project area. If we may be of any further assistance, please do not hesitate

to let us know. We appreciate your cooperation with historic preservation
planning.

'11 ok1 Sincerely yours,

William J. Murtagh

'6..Enclosures Keeper of the National Register

B-16



TKIRA TCH, INC.
030 ofia". .0$ea^0A OawS. 0f.. C. C. . - 26 April 1976

Mr. Robert Garvey
Executive Director
Advisory Council on Historlc
Preservation, Suite 430

1522 "K" Street, N.W.
Washington, D.C. 20005

Dear Mr. Garvey:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Renzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in
the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties
in which studies are being conducted:

Benzonia City MILLS COMMUNITY HLUSE,
MILLS COTTAGE
891 Michigan Avenue

Manistee City FIRST CONGREGATIONAL CHURCH
412 South Fourth Street

OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH

-, ." LUTHERAN CHURCH)
300 Walnut Street

, RAMSDELL THEATRE
101 Maple Street

Presque Isle City OLD PRESQUE ISLE LIGHTHOUSE
Off State Route 405

B-17
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Mr. Garvey -2- 26 April 1976

Would you please review the Register to verify that all historical
sites have been properly identified. Your response should be directed
to:

TETRA TECH, INC.
630 North Rosemead Boulevard
Pasadena, CA 91107

Attention: James F. La Morte

Thanking you in advance,

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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Advisory Council
On Historic Preservation
1522 K Street N.W.
Washingtcn. D.C. 20005 June 7, 1976

Mr. James F. La Morte, III
Environmental Engineer
Engineering Division
Tetra Tech, Inc.
630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. La Morte:

The Advisory Council on Historic Preservation is charged with reviewing
and commnenting on federally funded, licensed, or approved projects that
affect properties included in or eligible for inclusion in the National
Register of Historic Places.

To date you have correctly identified those properties included in the
National Register. Your next step is to identify those properties that
may be eligible for inclusion in the National Register. The letter of
May 24, 1976, to you from the Keeper of the National Register explains
the process to you.

Once all properties that are in or eligible for inclusion in the National
Register have been identified, the Corps of Engineers should apply the
Criteria of Effect and the Criteria of Adverse Effect, as appropriate, as
indicated in Section 800.4(a) of our "Procedures for the Protection of
Historic and Cultural Properties" (36 C.F.R. Part 800), a copy of which is
enclosed for your information. The Corps should then proceed with the
subsequent steps of the procedures, as appropriate.

We hope we have helped you. Should you have any other questions or desire
additional assistance, please contact us.

Sincerely yours,

John D. McDermott
Director, Office of Review

and Compliance

S- 19
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TETRA TECH, INC.
A- .U.A...... 7 June 1976

LEI O.I (U113144S'°4OO

Eugene Mote
Building and Zoning Commission
151 East Huron
Rogers City, Michigan 49779

Dear Mr. Mote:

Tetra Tech, Inc., of Pasadena, California, is conducting an investigation of Presque
Isle County in a study for the Army Corps of Engineers. Your assistance is
requested in our efforts to characterize the county and, specifically, the shoreline
in the vicinity of Hammond Bay Refuge Harbor. Would you please send any land-use
data for the county, Rogers City, and the harbor area that includes percentages of
residential, commercial, industrial, public, and transportation land uses. Are
such uses expected to change significantly in the future? Does any one land use
(i.e., residential) receive special emphasis in community concerns?

Our investigations concern shoreline erosion that may be attributable to the refuge
harbor structures at Hammond Bay. In this regard, could you supply building set-
back limits and property values (in general) that may apply to our study area? For
your convenience, a map showing the area of concern is enclosed. Finally, what
future do you see for the Hammond Bay shoreline? Will seasonal residences continue
to dominate land usage?

Thank you, Mr. Mote, for your time and effort in answering our inquiries. Please
respond to:

Tetra Tech, Inc.
630 North Rosemead Boulevard

Pasadena, CA 91107

Attn: Mr. James F. La Morte, III

Sincerely,

Jim La Morte, III
Environmental Engineer
Engineering Division

. JFL:st
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* TETRA TeCH, INC.

"e 'C - ,e i~.,Q &'3 fl 400
'fL~tMO 6, 3A5

E~A C PSO

7 June 1976

Dr. Joseph Kutkuhn
Director, Great Lakes Fisheries Laboratory
145! Green Road
Ann Arbor, Michigan 48105

Attention: Dr. Bruce Manny

Dear Dr. Kutkuhn:

Tetra Tech, Tnc. , of Pasadena, California, is conducting an investigation of
the -,i( ;n tv of the I'Ta nond Bay Refuge H arbor in a study for 1he Army Corps
of V 'uiineers. This study investigates shoreline erosion attrihltable to the
harhor st ructures and will recommend to the Corps a specific plan to mitigate
such erosion. In accordance with the National Ka'nvironnental Policy Act of
1969, an envi-onmental statement is under preparation and will describe the
impacts asso(:iated with the proposed plan. Your assistance is requested in
our efforts to describe the environmental setting of the project area for
incl-sion in the VIS.

In a recent telephone conversation with Dr. Bruce Manny, I was made aware
of a de!ailed ecological survcy and inventory of the shoreline adjacent to the
ITallil,'ond Bay Refuge I arlhor. The r esults of Dr. Manny's survey are f(mud
in an II'R inventory form entitled "Invntory for Consideration of the
]Tianimnd ,ay Area as an }7.xperimental lugical Pteerve. " This document
woiild he of great value in our sthdy efforts. In addition, water qpality data for
sittion :118 (near fhe nouth of the harhor) \volild also he of help.

Irailk you 'or your time and conside ration in this research. If y(,Ii have any
spe, ific questions or require information that I may supply, please (ontact me
at (.1 149 (,-0t . T look forward to the future coordination and e' change of
info-"'tion between our respective agencies.

• ,Since r el y,

/ i/

'7

ranmes V'. l.aMorte, IIl
I-'n\ i r o unnental I Fngin t r
Vn',ineei ing l)ivisir,n

B-21
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q United States Department of the Interior
ERVICE 1- RFPLN REFER TOI:~~U FISH AND WILDLIFF SFVC

G~reat LaL,'s F~isherN Ljhtiriior%

14;1 G~reen Roaid

\nn \rhor. Slichiganx*W 48105

June 15, 1976

Mr. James F. LaMorte, III
Environmental Engineer
Tetra Tech, Inc.
630 North Rosemead Blvd.
Pasadena, California 91107

Dear Mr. LaMorte:

Dr. Kutkuhn referred your letter requesting information about the
environmental setting of the Hammond Bay Refuge Harbor to me for
reply.

Enclosed please find an inventory form prepared in support of the
Hammond Bay area, and our USFWS Biological Laboratory in particular,
as an experimental ecological reserve study site. On April 5, 1976,
notification was received from the Institute of Ecology that the site
would be included in NSF's national registry of ecologically worthy
sites, based on an established history of environmental studies
going back to the 1950's.

Also enclosed is a table of values for water chemistry variables in
surface and bottom waters of the nearshore zone 50 meters directly
off the mouth of the Hammond Bay Refuge Harbor during the ice-free
season in 1974 and a figure depicting turbidity in Greene Creek 5 km
north of Refuge Harbor and at the water intake (from the 4-m depth
contour) of the Hammond Bay Biological Station, 10 km south of Refuge
Harbor. The higher variation in turbidity values at the water intake,
compare4 with Greene Creek, was caused by resuspended detritus in the
nearshore waters as a result of strong winds out of the north and
northwest. Turbidity in Hammond Bay usually clears within 2-3 days

following a storm.

Please give me a call if you have further questions.

Sincerely,

Bruce A. Mnn~y
CO NWR Fishery Biologist

B-22
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page 3

110. Ilhysica "i 1 1) 1 Greatf.:St a-;st is the *C(1:1-i %uou5; suipply o' surf ace *water
from La!k- 11inron Circulated throughout the laLoratory f rom a water intake
200 iieters of-fshorc at -4.5 meters depth. The lab consists of a pernanlent
building, withi six lgbora tory/culture(- root's (20-3 .1 2 ), 41 offices (2G6 n2

small lilrzryv (6(; m ),three hecated stora:ge a:.d cotistructi on buildings
(700 M ) srall kitcheni arid no lod-ing facilities. Boat laiunch ramnp to Lake Hu.,

112 . Rcc ceuplc t

TIwo la~efish racewaxry: (2 X 3 X 20 mn), nun-erou-7 fish holding tanks and
aarawLL11 control led flow-- arid temperature; 16 foot Boston Whaler outboard,

40O foot %, ithor towe -r, stanldard limnological eq±9-atwo aUtos, two truCIKS,
arillyti cal balanice, ltt, pH! meter, YSI conductivity meewater filtrationi
appirtu,YSI tir,-so Sonlar, o anc co- pou:id] microscopes, recordi~i

115. O t11,r lahoator tU;7ogra)-f5, phiotogra!sac cameras, turbidometer,

none.

120. '4-orkinZ environment: Unique opportunities are- available to culture a
variety of freshwater organisms in contitivotisl7y flowing waters direct
from Lak Huron. T1he quict, isolaite! nature of the site is conducive
to conicentrated scientific effort as well as personal, outdoor recre-
ation after work. The nearest town (Rog-ers City) is 18 Yin south of the
study site.

125. Aditionlal co!nm'7earLs:

130. Autharity for invenitor-y data:
Nwte-: Dr. Bruce A. M~anny
Vas it ion: Project Leader
AdrevSS: 1451 Green Rioad

Ann Arbor, Michigani 48103

ic] '-phone : 313-99-1-3331

Re turin form and add re;, S s (41 on 01S to:

The In1stitute of Ecoloily
W. K.KlogBiological Station

Hickory Corners, MI 49060
(616)671-5202
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TETRA TECH, INC.• ,Ao, ..... 1 .... 18 June 1976
AINA .AU P 0 ,A 9.0

?ILLR O'V 1213J 44-6400
?ELeX NO 67-53A5
TE7RAT&CN PO

Ned Fogle
Fisheries Division
Department of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

Dear Mr. Fogle:

Supplementing our telephone conversation of 17 June, 1976, I will
reiterate my request concerning the Hammond Bay Refuge Harbor. Tetra
Tech, Inc., is currently investigating the Hammond Bay Shoreline in a
Corps-of-Engineers sponsored study of erosion damage attributable to
the refuge harbor structures. This study will result in a proposal
for Corps action to mitigate such erosion. An environmental impact
statement is also being propared to present all impacts expected to
accompany the project. The study area is shown on the enclosed map
marked #1.

Twelve alternatives for mitigating the erosion were analyzed for
engineering feasibility, economic advantage, and environmental suita-
bility. One plan has been tentatively selected as the best overall
approach to the problem. It calls for the construction of a IS0-foot
groin at the site of harbor-induced erosion just north of the harbor.
In addition, the beach running about 450 feet north of the proposed
groin will receive about 3,000 cubic yards of fill material, as shown
in map #2. These combined action aspects will effectively reduce
erosion in this reach and help to stabilize the shoreline extending
north to Pond Point.

The Corps of Engineers is concerned that possible impacts to fish and
fishing activities in the area be minimized. It is apparent that the
time of year in which construction will occur will have a major role
in determining expected impacts. In this regard, can you suggest a
month prior to which construction, as proposed, will have a minimal
effect on fish and various fishery activities?

B-23
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Your cooperation in past studies has been instrumental in establishing
many environmentally-sound projects, and is greatly appreciated.
Please call me if you have questions or new information concerning this
project. My number again is (213) 449-6400.

Sincerely,

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:sc
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NATURAL mRefer to:
CARL T J 5500.
E M. LAITALA WILLIAM G. MILLIKEN. Govemor
OEM PRIOGEON
HXA F. SMELL DEPARTMENT OF NATURAL RESOURCES
HARRY H. WHITELEY STEVENS T MASON BUILDING. BOX 30028. LANSING, MICHIGAN 48909
JOAN L WOLFE HOWARD A TANNER. Director

CHARLES 0 YOUNGLOVE

June 23, 1976

Mr. James F. La Morte, III
Environmental Engineer
Engineering Division
Tetra Tech, Inc.
630 North Rosemead Blvd.
Pasadena, California 91107

Dear Mr. La Morte:

This letter will confirm the information which I provided you by
telephone on June 21, 1976.

It is the opinion of our field biologists having jurisdictional
responsibility over the fisheries in the Hammond Bay area, that
any constructional work around the harbor of refuge structure
would have the least or minimal biological effect on the fisheries
between late June and mid-September. At other times, prior and
subsequent to the above dates, salmon and/or trout will be in the
general construction area in high numbers. Any spawning and recrea-
tional fishing would be interferred with significantly at these times.

I recognize the importance of protecting the harbor of refuge struc-
ture, and further realize that construction often is limited by seasonal
constraints. However, fishing recreation is the basic reason for many
of our harbor refuges. It is therefore necessary that every effort be
made to avoid conflict which could jeopardize the fishery.

If you have any further questions, please feel free to contact me.

Sincerely,

Great Lakes Management Specialist
FISHERIES DIVISION

NEF:bm

R102 3/7" MICHIGAN The Great Lake State
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DEPARTMENT OF THE ARMY
DETROIT DISTRICT. CORPS O

r 
ENGINEERS

P. 0. 8OX 10Z7

DETROIT. MICHIGAN 41231

ANNOUNCEMENT!

of

PUBLIC WORKSHOP SESSION

STUDY OF SHORELINE EROSION MITIGATION MEASURES
FOR

HAMMOND BAY HARBOR. MICHIGAN

WHAT FOR?

To encourage an interchange of information, and solicit opinions of citizens and organizations with
regard to the study of shore damage attributed to Hammond Bay Harbor structures.

WHO SHOULD ATTEND?

Anyone interested in shore damage in the vicinity of Hammond Bay Harbor.

WHERE AND WHEN?
Rogers City Elementary School

532 West Erie St.
Rogers City, Michigan 49779
Thursday. September 16, 1976

7:30 P.M.

For additional information contact:
• z

George Platz or David Roellig 226-6760

"THE CORPS CARES"
B-26
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Mr. Phillip McCallister

Chief, Engineering Division

U.S. Army Engineer District, Detroit

P.O. Box 1027

Detroit, Michigan 48231

Dear Sir:

I am writing this letter as a follow up to the meeting held September

16, 1976 in Rogers City in regard to the 4ammond Bay Harbor Mitigation
Project. I presented several questions to the Corps and Tetra Tech.

Inc. which went unanswered at the meeting. I would like to reiterate
some of those questions at this time for your consideration and res-

olution.

1. Who owns the land on which the project will abut?

2. Who will own the improvements upon completion of the

project?

3. Have the owners of the abutting property been approached
regarding:

A. Permission to cross their lands for construction

purposes?

B. Approval of project site and project method?

C. Possible purchase by the State of Michigan ?

4. Is the Corps aware that a local realtor has told me that
there will be three new buildable lots for sale upon com-

pletion of the project? Refer to question 2 above.

5. In the report it states that "sportsmen are expected to

utilize the groin for fishing", (page 98, 4.41), in the
next paragraph ( page 98, 4.42) it states "more of the

shoreland will be suitable for residential d&velopment."

in other places in the rtport it mentions the improved

value of the site. My qltstion is, the site cannot be
both a public fishing wharf ANTL' increased property values,

which is it going to be?

I would like to explain my interest in this project. I own a parcel of
land directly opposite the proposed groin, across U. S. 23. The primary

purpose I purchased it is because I have an unobstructed view of lake
huron at at that location, and would like to keep it unobstructed.

My opinion, if the Corps ascertains it will complete the project as
planned, is to encourage the Michigan Dept. of Natural Resources to

*purchase the land from Lot 2, Surf Park Sub. south to the present road-
side park, and create a beach and fishing wharf for public use. I can

furnish names and addresses of all owners upon request.

B-27
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Page 2

I personally am amazed at the lack of thorough investigation of the owner-
ship situation of this project by the Corps. I hope many dollars have not
been spent on this report prematurely, because without title questions
cleared there miay well be problems implementing the witigative actions.

Sincerely,

William R. Woodard
1054 Marie Lane
Madison Heights, Mi. 48071
1-313-543-2276

cc: Great Lakes Area National Park Service
Michigan Department of Natural Resources
Michigan Department of State Highways
Michigan Parks Association
U.S. Department of the Interior Bureau of Outdoor Recreation
Abitibi Corp., Alpena, Michigan
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Mr. William L. Woodard
1054 Marie Lane
Madison Heights, MI 48071

Dear Mr. Woodard:

This is in response to your letter dated 7 Oct 1976, concerning the
Hanoed Bay Harbor Mitigation Project. The following is in response
to the questions you raised.

1. The property unto which the project will abut is oraned by the
Abiti4p Corporation, 1400 North Woodvard, Birmingham, Michigan.

2. The ownership of the submerged lands or the bottomlands of the ;
Great Lakes is by the State of MLichigan. The placing of sand, even
above the waterline, by the Corps of Engineers would not change the
ownership of that land.

3. The owner of the abutting property has not been individually
approached as to the details of the project. However, the Public !ork-
shop Session which you attended on 16 September 1976 in Rogers City,
was hold for the specific purpose of publically informug all interested
and/or concerned parties as to the proposed mitigation plan. The owner
of the property will be contacted during the plans and specifications
phase of the project.

4. The Corps of Engineers is not aware of any plan to sell land
on the proposed fill area. As previously stated, the State of Michi-an
will be the owner of any land resulting from the filling of publicly
owned shore or submerged soil.

5. It is not inconsistent to state the possibility of the groin being '

used as a fishing site as well as the possibility of the increased
.it" suitability of the shoreland for residential development. The zone of

adverse influence caused by the navigation structures extends from the
project site northward to Pond Point. Therefore, the project will have
a beneficial effect on a large area of shoreline property outsiJe of
the immediate groin construction area.

B-29
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NCEOC 29 OCT
mr. Win,'. R. Yoodard

In conclusion, any construction that would take place on the project
kill area would have to be ap3proved of by the State of Irichiman. Aer
-Iflans by the State of 111ichigan D.N.R. to create a recreational area
from this mitigation project 'have not been formulated at this tim..

Thank youx for -your interest in the project and if I can be of any further
help to you, please do not hesitate to write.

.Sincerely yours,

CC: Planning .Br '(Plan Form Sec)\/ A
P. MCCALLISTR
Chief, Enineering Division
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SECTION 111

ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE ATTRIBUTED
TO THE FEDERAL NAVIGATION STRUCTURES

AT
HAMMOND BAY HARBOR, MICHIGAN

Jt

APPENDIX C

RESPONSE TO
DRAFT ENVIRONMENTAL
IMPACT STATEMENT
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Council crn
H-istoric P:e_ .r:z: :r.

\V'ash.--D.C '(f35 August 24, 1976

Chief, En ineerf-g Division

Detroit Dist_-ic

U.S. A--rv Coros of Engineers
Box 1027
Det'o-, '- .hisan 4 8231

Dea zCaliier:

Thank aku for -our request of July 19, 1976 for comments on the environ-
nental sc3-:eant -for the proposed plans for mitigating erosion damage
due to :h- '-ad 3ay Harbor, Michigan, navigation structures.
Pursuan_ to ouir responsibilities under Section 102(2)(C) of the National.

virz~me:a-- ?Plic7 Act of 1969 and the Council's "Procedures for the
?rotection of :is:o--c and Cultural Properties" (36 C.F.R., Part 800),
-we have t--ed that your draft environmental statement appears
adequa. zcace r-aing our area of interest, and we have no further comments
to zeke.

Sincerely yours,

// , J //

/,"

Myr 'F. Harrison
Acting Director
Office of Review

and Compliance

C-i
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U JEL\STAT]S DEPARTMENT OF AGRICULTURE

SOIL',CO ERVATION SERVICE Room 101, 1405 South Harrison Road
East Lansing, Michigan 48823

August 18, 1976

U.S. r-.;ine-er Distrct, Detroit
ATTN: Envirx-ental Resources Branch
P.O. Box 1127
Detroit, Mic.-i;ain 43231

Gentlemen:

The draft enviro-mental statement for proposed plans for mitigation of
shore damage atzributed to the federal navigation structures at Hammond
Bay ?!.rbor, "ihan, was received by this office for review and comment.

We have reviewed the draft environmental statement and do not have
any com.aenzs.

We appreciate the opportunity to review and comment on this proposed
project.

Sincerely youLrs,

Agrthur n. Cat
sa <rCrattv

State Conse-ationist

I)
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UNIT= STATES DEPARTMEtNT OF CODM"ECE
Al , ,The Assistant Secretary for Science and Techncllc

Dc::: s- riz Corps of Engineers
SArm

Der:i. Mi'hg." L'8231

- '. '_ . 1.

Dear :s. .!~ ;1_cer:

Thi ij reference to your draft environmental impact
sta-e-c: entied 'Ni tigation of Shore Damage Attributed

~--~--~_,avigation Structures at Ha-rmond Bay Harbor,
'*c'-

=
. " -ae enclosed comnents from the Naioa Oeai

nc A--csmric Admninistration are forwarded. for yoL

:hank - for giving us an opportunity to provide these
co-=-, _ .which we hope will be of assistance to .you. We
:.;3u~c apprciae receiving eight copies of the final

Dec,,:. .. . - - Secre- r
:or -... i:ati, Affairs

Enclor-a : z.e-s from Mr. Douglas Le Comte
Special Projects - EDS

'| : ,Mr. Eugene J. Aubert

* ,Dir-ector, GLRPL, RF2L+

-"" C-~ --- ,,- --.-- "-- -"--.-



and Fnvrcm ,na, CDirecttor, E

SUJC T: !-DS Re 4 of DEILS 7607.44 (MIitigation of Shore Damnage
.~:r~u~~ato the Federal Navigation Structures at Hammond
~- Th~or, ichigan)

-'-e ES '--5 revewed z*ne subject D7lLS and offers the following comments:

S--:)= D an-- im:ortant role in shore erosion. The
-?nvf 7, a--' sza~ement states 0~.53) that the 'dirECtion-,

_ -0 71_ j- e:-'-=n sterns ..IV- --)ns4d-

i e.as inL~or-at'cn onr. rc. ~
s --e-n:f 2S:30023ted storm winds.

Clizia:oo-ical da-ta are available from the National Climatic
Cen--27, AivleNorth Carolina 28801.

C- '
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- - L "aa. H1!41w1WU O CCM'.:,ERCE
i''3iai Ocean ic and Atmospheric Administracion

Ann Arb,-r , 'ci~ .1

o- -: Co ' a. Environmental Conservation, EE

S 3 E C T -7- 37. 1 Mitigation of Shore Damage Attributed to the
a':vza:ion Structures at Ha~ond -'ay Harbor, Xi -'higan

~.e :0e rerredby the Corps of Engineers, Detroit District, on
---- ' rcso at Hammond Bay Harbor , L ake Huron, h1as been

re.iaec- an z enra nerewith submitted.

? I--a e c 2 -z - o--in su pp Ie 7:e n td by a b e ach fil I apears to ',e an

Ana:ss gshre roesesInthe Hammond 7Bay area negl ect-s t*-

role- of 1z~-'- -- ha vicinity of Hammond Bay, t-he most effective waves
are ::rom e~ie directions due to the longest fetch. Littoral currents
g'eneratec D7x winds are from the south to the north. In the bay,

aoevra=_n--s eddy curient exists which sweeps the shore ar.a-
moves the f :~mn rom norzh to south towards the harbor Structures.
Const-ructron D a: re groia will dcflect part of the current from the shore
and -wili----------orcion oi the eddy slightly to the north. For this
reason, Dote--' ' of the erosion will be shifted north and, depending on the

:ea~enes a: orsent shozc protection structures, it may o7 may noc
eeYelo eros::n. A s-nail clockwise eddy will form on the south side of the
propose-d ---'a *-=-s- minor erosion just south of the groin.

-- e -i :u-zaf t'he beaclh fill is fast restoration of arodod sand beach.
7 t --- 1 -, n- 4aso t:e -rosion potential further north. Shoreline erosion

--------------- ---------- -catfon is a complex phenomenon; however, in most cases,
Z 42a 7. Dt o 11o-ation of deposition. Therefore, assumption is nct

t: .m :- or oposed beach fill the shoreline north of the
- - 1f rode to the extent of providin, enough material to

.. _ __ural processes (Paragraph 1.35). It appears that.
p, oposed beach fill will remain the same with or i-u

s:Tt. ave. will depend mainly on the efficiency of

C-5
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July 30, 1976

Color-el .Jar-es E. Hays
Districz Erxgineer
Cor:s of Engineers
Deparz-ent of the Army
Box 1127
Detroit, 'Michigan 48231

Dear Colonel Hays:

De: DEIS - '.litigation of Shore Damage Attributed
to Federal Navigation Structures at
Hamond Bay Harbor, Michigan

We haie reviewed the Draft Environmental Impact Statement
for te above project. To our knowledge, and based upon
the infor-7ation provided, this project will not impact
to any significa!nt dei,,'ee on the health, education or
welfare of the population.

Sincerely,

Robert A. Ford, Regional
Environmental Officer
Region V

. cc: 'ies C stard, EA

C-h



United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

PEP ER-7/710

SEP3 1976

Dear Colonel Hays:

Thank io: for the letter of July 19, 1976, requesting our
views ano co.ments on the draft environmental statement for
Kitiga-ion o Shore Damage, Hammond Bay Harbor, Presque Isle
County, .chigan. We have reviewed the document and conclude
that it adequately considers those areas within our juris-
diction and expertise. We offer the following comment and
suggestion for your consideration.

Additiotal information could be provided to better describe
the fish species found in the immediate vicinity of the
proposed :.ork area. For instance, Table 12, page 68 implies
that all fish species listed were recorded in the vicinity
of Hat-ni Bay Harbor. This list, which was compiled by the

ahia_  .;a-ter Resources Commission, includes "Representative
Imortant Soecies' from large geographical zones. In this
case, -_--oni Bay Harbor would be within geographical zone 2
as descr-ibed in the Commission's list. Zone 2 includes north-
ern L-L.ne "ichigan as well as northern Lake Huron. Some
species in the list may not be found in the immediate work
area t anned for the harbor. Atlantic salmon, brock trout
and sauzer, for example, are not found con-monly in the area
as liste.d and should br. removed from the list. Specific
sam,!in14-. of fish species at the site would provide the most
accura-e ist of species likely to be impacted by groin
construczon.

S'. erely your le

Assistant Se retary of the Interior

4,W' Colonel James . Hays
U.S. A=y CorDs of Engineers
Depart~-en- of the Army
P.O. Box 1027
Detroi-, ::ichigan 48231

C- 7
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FEDERAL- HIGHWAY ADMINISTRATION

REGION 5
18209 DIX E HIGHWAY

HOMEWOOD ILLINOIS 60430

August 5, 1976

IN REPLY REFco TO

05-00.5

U. S. %-ry Engineer District, Detroit

P. 0. Box 1027
Detroit, ::ichigan 48231

Attn: Znvironrental Resources Branch

Gentleean:

The draft EIS for the mitigation of shore damage attributed to the

Federal navigation structures at Hammond Say Harbor, Michigan has

been reviewed and we have no comments regarding the improvement.

The statement adequately addresses the possible effects this

i-prove..t may have on US-23, a Federal-aid route.

Sincerely yours,

Donald E. Trull
Regional Administrator

By:
W. G. Emrich, Director
Office of Environment and Design

9-.
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DEPARTMENT OF TRANSPORTATION Address reply to,
CO.MMANDER (Cep)

UNIT-D STATES COAST GUARD Nin!" Cc:,st Guard D0strict:i ~UNTO . 3..l "" 1240 East c.', St.

Cleveland, On:o 44199
" .- ' Phone: 293-3919

16475

1 August 1976

Deprze- of z e .
etroit 3is-tie-, Corps of Engineers

P. 0. 3cx -27
Zetroi--, 48;=n 231

Re: DEIS Mitigation of Shore Damage

Attributed to the Fe'feral Navi-

gation Structures at Hammond Bay
Harbor, Michigan

Dear Sir:

The Draf-: Enirc.--en-al Impact Statement, referenced above, has been reviewed
by this offize and at this time we offer no comnents.

Sincerely,

W. C. OCTHLAN
Captain, U. S. Coast Guard

Chief, Marine Safety Division
Ey direction of the Commander,

Ninth Coast Guard District

C-9
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UNITED STATES
ENVIRONWIENTAL PROTECTION AGENCY

REGION~ V

e,; 2 Ou H CEARBORN ST"

'1PO 
0  

CHICAGO ILLINOIS 60604 A-

Mr. P. McCallister 
SEP 15 1275

Chief, Engineering Division
Department of the Army

Detroit District, Corps of Engineers
Box 1027
Detroit, MIichigan 48231

Dear Mr. McCallister:

We have completed our review the Draft Environmental Impact Statenent
for Mitigation of Shore Damage Attributed to the Federal Navigation

Structures at Hammond Bay Harbor, Michigan as requested in your lctter
of July 19, 1976. In general, we have no major objections to the pro:osed
action and believe the EIS is adequate. We offer.the following co-ents
for your consideration.

It would be helpful to indicate in the Final EIS the extent that high

lake levels 'hae contributed to the increased erosion north of the
harbor and their affect on the southerly drift component.

We have classified our comments on the project as LO (lack of obJecticn)
and on the EIS as category 1 (adequate). The date and classification
of our comments will be published in the Federal Register in accorcaance
with our agency's responsibility to review other Agencies' projects.

We appreciate the opportunity to review such a well-prepared Draft ETS.

Sincerely yours,

Gary A. Williams

Chief, Environmental Review Section

("'-
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- w -WILLIAM G. MILLIKEN. Governor

~PA RTMErU-iAUIL.......->,_,. DEPRTMNT F NATURAL RESOURCES

#; - .' -- .~ , .'AS , BJ 'I. e3 OX 3,;23 LAJS G .GA;.
-C,_ O,.AR A -ANN ER D ec'cr

August 31, 1976

U.S. Ar-y E.._ineer District, Detroit
ATTh: --_ 'v ental Resources Branch
P.O. 3-X 17
Js ,. - YI ch .

Re: NCEED-ER

Dear ..'r. M-Callister:

,4e h.e reveiwed the draft environmental statement for the proposed mitigat-
of s'o-re d'7-a-c at Hamnmond Bay Harbor. We find the statement generally
acce3:ale in scope and content.

The attached analysis prepared by our Office of Program Review and Project
Clearance re:resents the Department's views on this proposal. We feel the
long tern effects of the placement of a groin and fill may have eventual
effects on the shoreline to the north which lies between this site and Pond
Point. Thes_ possible effects should be evaluated in more detail. The
remanrjer of the comrents deal with considerations of public access, reveget
and c~rrectijns in the text.

Should you have any questions in regard to this analysis, please contact us:

Sincerely,

Rvward A. Tanner
Director

* .C-li
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Analysis of the U.S. Army Corps of Engineer,
Detroit District, Draft Environmental

Statement for the Proposed Mitigation of
Shore Damage Attributed to the Federal
Navigation Structures at Hammond Bay

Michigan Department of Natural Resources
August 31, 1976

The environmental statement, for the most part, adequately and comprehensively
describes the mitigation project and associated impacts. However, there are
portions of the document which need additional information and corrections.

We do not feel that the statement thoroughly assesses the possible impact of
the groin on shoreline problems just north of the groin and fill site. It
is indicated that erosion will be abated along 1,500 feet of shoreline
subject to erosion north of the groin placement (page 91, 4.20). It is not
clear from the information provided that the proposed groin and fill will
not eventually transfer the more critical shoreline erosion problems to that
area between the groin and Pond Point. This possibility should be more
extensively examined in the final statement. Since there is a possibility
that the groin and fill may bring only short term relief from erosion problems,
effects on existing groins in similar situations along the Great Lakes shores
should be evaluated and reported in the statement.

Page 11, oaragraDh 2
Is the access property now in public ownership, or can it become publically
owned to provide limited fishing access?

Page 11, oaraaraph 3
The clean up should include mulching and revegetation with plant materials
which will Drovide a matted root (such as willows or red osier dogwood)
to protect against further erosion.

Page 14, Section 1.19
Some mention should be made of the negative aesthetic impact of the groin.
It is not ikey that the beauty of a groin wili replace the natural beach beautv
which existed prior to 1963.

'ri Atlantic salmon (Salmo salar) is not-a comon species. It was introduced
into Lake Huron, but is no longer being -stocked there.

Rainbcw srelt (Osmerus esoerlantus) should be corrected to read (Osmerus
mordax).

We would also suggest that the subspecies listing of "vitreum" and -"griseun",
respectively on walleye and sauger be dropped. Also, sauger is not common
in Lake Michigan.

Page 69, Section 2.86
It is indicated in this paragraph that rainbow trout make upstream runs in
Septenber and October and, after spawning, return downstream in May and June.
Actually, Michigan rainbow.: trout-are pryimarily spring spawners, running
upstrea7 A~ril through early May to spawn. It should be noted, however, that
some fis , d3 m3ke fall runs.

C-12



De-,ert-nt Analysis - Hammond Bay Harbor
August 31, 1975
Page Twc

Pace 75. Section 2.92
The fifth sentence should read "Lake Huron's", rather than "Lake Michigan's",
sport fisheries. Also, in the last sentence on that page, after 1967, add
"and la<a trout in the early 70's".

Page 35, Section 4.04
In this paragraph, such factors as commercial and industrial uses, desirable
regional growth, community cohesion, etc., are listed as environmental factors
These are not environmental factors, but rather, economical factors.

Page 37, Section 4.09
Relative to groins, it is stated in this paragraph that the smothered benthic
habitat is a very smill portion of the existing benthic habitat and the
adverse impact is expected to be insignificant. This may or may not be true
of te large scale habitat; however, it could be quite significant on the
local basis. Further, in the last sentence of this paragraph, it is stated
that wthere gravels and cobbles are subjected to the effect of waves, it is
conspicuously devoid of animals. This is wrong. Such areas are normally
quite rich in aquatic fauna.

Page 92, Section 4.23
It is again mrentioned in this paragraph that the wave-washed and gravel-strewr
section of the littoral zone is characteristically devoid of organisms.
As previously mentioned, this is incorrect.

Pace 93, Section 4.26
The last sentence should be rewritten to read, "Any adverse impacts, should
they occjr, would most likely be of low magnitude and not of significant
degree to harm the local fauna".

Paqe 119, Section 6.12
This 3Aragraph should specify the type of aquatic organisms which could be
lost as -he result of this operation.

Sincere!% J)

Ja 0. Bails
Chie
Off of Program Review and

Project Clearance

CJD3:-13I
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WEFL! TCH2RI

CARL V. FELLONPAA
V!Cc CHAiRMAN WILLIAM G. MILLIKEN. GOVERNOR

'sMEYE S. . DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION
STATE.HIGHWAYS BUILOING. 425 WEST OTTAWA PHONE 517-373-2090

POST OFFICE DRAWER K. LANSING. MICHIGAN 48904

VVSS!ON R JOHN P. WOODFORD, DIRECTOR
* A A....

A,:gust 9, 1976

Mr. P. McCallister, Chief
Engineering Division
U. S. Army Engineer District, Detroit
Environmental Resources Branch
P. 0. Box 1027
Detroit, Michigan 48231

Dear Mr. McCallister:

The Environmental and Community Factors Division has reviewed
the Draft Environmental Statement for Mitigation of Shore Damage
Attributed to the Federal Navigation Structures at Hammond Bay
Harbor, Michigan. The following suggestions are offered to
increase the adequacy of the Statement:

A biological inventory of the site should be included. Small
special environments are scattered along Michigan beaches.
Many have been identified and described in articles and papers.
Others are known by local experts. However, no complete inven-
tor7 has ever been made for Michigan. Therefore, unless refer-
ences are available which describe the affected site, the reader
has no basis to judge the uniqueness of the communities present
without an inventory.

US-23 is only about 150 feet from the impacted area. Discussion
of adverse impacts due to the use of trucks and other heavy equip-
ment during construction should include the negative impact on
the condition of the highway and the resulting increased mainte-
nance tost to Michigan taxpayers.

Concentration of trucks and construction equipment on a Michigan
trunkine may reduce motorist safety... This problem should be ad-
dressed..

No reference is made to the possibility that the results of this
action mav nrotect US-23 against future undermining, due to shore-
line erosion. If this possibility exists, it should be includedas a positive impact.

Total destroyed terrestrial vegetation and benthic habitat is con-
* mendablv small. The total additional area receiving observable

environmental impacts should also be estimated.

C- 14
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Au _ 9, 1 9,7

-he ffLlo-.in; suggestions are offered to increase the quality

2.1 It would be more appropriate to state that
-7 Do:ential impacts have been identified, since classi-
=i:ati0n of imDacts varies among investigators, and
since there may be unidentified impacts involved. Since

-soezifi number is given, they should be listed.

p:. - 17 - 81 The Environmental Setting Without the
?roiect is rather lengthy considering the scope of the
roject. Perhaps part of the material could be incor-

'orated into an appendix.

-his section contains numerous technical errors, some
cf which. we have repeatedly identified in previous

S. Ar: Corps of Engineer Impact Statements prepared
rlTec>, incoroorated, but ,hich ccntinue to an-

. c error in fl'aearanci
- -- - - I - ' .? .--. ¢-. rI'e.lSan - 2at"- . . ,-"F-.

- t c.,rrect its 11 e s a3 it reve ses tm E:.'7 ron- c '.-
ta" Statement.

So-.e of the tables are incomplete, or at least have mis-
leading titles. For example, Table 10 "Indigenous Tree
Soecies of Michigan" lists only 30 species. Table 11
"?!an: Species Recorded for the Northern Half of Michigan's
Lower Peninsula" also lists only 30 species, all beach
-Dants. The-e should have titles revised to reflect
what the lists actually represent.

pp. 103 - 115 Table 18 was of very little use in eval-
uating the project. It should be remodeled or removed.

Sincerely,

.- Robert Adams, Administrator

Environmental and Community
Factors Division

C-15 S 2.  . Iiy
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